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ut Fire is working faster than 
our builders can 


HE house that burns down 
to-day is more than a loss to 
its community, it is a drag. It 
diverts unnecessarily the labor, 
materials and financing so badly 
needed to catch up with a building 
program now so lamentably be- 
hind. It puts increased demand 
on restricted supply. It keeps 
prices up and progress down. 
Yet still they burn—and still we 
need a million homes. 


It's shameful when we analyze 
the figures and see that more than 
half of America’s million dollar a 
day steady fire loss is not only 
preventable, but easily preventable. 

W hat makes the national figures 
so big? It is communicated fire that, 
leaping from roof to roof, wipes out 
an entire community in a few hours 
—and that is absolutely preventable 
—for your roof, now a fire 
hazard, becomes a fire 
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barrier the moment you make it all- 
mineral—Johns-Manville Asbestos. 


And what is more, it gives you 
an economical roof. 


You naturally associate Johns- 
Manville asbestos with fire resis- 
tance, but bear in mind that the 
same qualities that give it rock 
resistance to fire also provide it with 
rock resistance to decay—a double 
saving by simply putting on a 
Johns-Manville roof instead of the 
inflammable kind. 

JOHNS-MANVILLE, Inc., Madison Ave., at 41st St.,N.Y.C, 


Branches in 64 Large Cities 
For Canada: CANADIAN JOHNS-MANVILLE, Ltd., Toronto 


OT only is Johns- 
Manville Asbestos 

the all-mineral roof— 
but also the all-purpose 
roofing. 





Ok 7st 
—in built-up form for flat roofs. 
—in ready rol) form fcr slop- 
ing roofs. 
—in corrugated form for roof- 
- ing and siding. 
—in shingle form for dwellings. 
—all approved by the Un- i~\ 
derwriters’ Laboratories, Inc. 1 
—and all sanctioned by the 
hundred or more cities and 
towns that have ordinances 
against inflammable roofs. 















and its allied products 
INSULATION 


that keeps the heat where ut belongs 
CEMENTS 

that make boiler walls leak-proof 
ROOFINGS 

that cut down fire risks 
PACKINGS 

that save power waste 
LININGS 

that make brakes safe 
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Serves in Conservation 
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Each view is proportional to the number of accidents which it represents, not on a basis of the area of the 


circle in which it is framed, but on one of the volume in all three dimer ) f th 
equipment which it represents. Thus the number of derailments was, roughly, eight times the number 


of miscellaneous accidents. To make the aggregate bulk of this 
the smaller one, the diameter of the circle in which it stands is, therefore, double that of the other 


Three months’ railroad accidents of all degrees of gravity, classified according to causes and numbers 
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Railroad Accidents and How They Work 
By Ralph Howard 


HAT a lot of people are killed by a lot of acci- 

dents on our railroads each year is of course well 
known to all of us; and that some at least of this is una- 
voidable may be conceded. It is however interesting 
in all ways, and surprising in some, to make a survey 
of the numbers, causes and results of these accidents. 
The figures which are set forth in graphic form on 
this page are those of the Interstate Commerce Com- 
mission covering railroad accidents for a single quar 
ter of 1920. These figures are presented by the Com- 
mission in considerably more detail than in our draw- 
ings; we have combined minor classifications quite 
freely in the effort to group railroad accidents under 
a few comprehensive general headings. 

It must be explained in the first place that we are 
not to feel too pessimistic over the statement that in 
three months we had 19,716 railroad accidents—an 
average of over 200 per day. A British army officer, 
in explaining to us the catastrophically high ratio 
Which British casualties during the war bore to the 
total British population, reminded us that if a man 
scratched his finger on a button in putting on his 
uniform in the field, he was required, under heavy pen- 
alty, to report and undergo treatment for infection: 
and that this made him, statistically speaking, a cas- 
ualty. Doubtless there are men in the British service 
today who have been casualties a score of times and 
who bear not the slightest trace of any of these “disa- 
bilities.” In quite the same way, the definition of a rail- 


road accident is extremely broad, so that thousands 
of entirely trivial occurrences get thus reported with 
respect to trains whose passengers have not been uware 
of anything out of the ordinary 

Nevertheless, taking the totals at their face value, 
we find some interesting conclusions to be drawn. 
Nearly half the total falls under what the Commis 
sion designate as “service accidents.” A casual ac- 
quaintance with the details of railroading will picture 
to the reader the mishaps of switching, coupling, shop 
work, train unloading, ete., ete., which go into this 
category. It will be appreciated that seldom, if ever, 
are these accidents of direct interest to the passenger, 
except in the cases where they affect the departure of 
his train by delaying the making-up of the equipment 
or the arrival of the engine. 

Of second and third degree of frequency are the acci 
dents of the sort with which the passenger is best ac- 
quainted. Against 8,749 of the accidents that involve 
the railroad man alone, we find in the three months 
under consideration that there were 4,952 derailments 
and 2,189 collisions. As a matter of fact, accidents in- 
curred in boarding and leaving trains attained a tiny 
preponderance over collisions in point of numbers 
alone, being as 2,197 to 2,189; but in view of the usu- 
ally more serious character of the collisions, and the 
very close equality for all practical purposes in point 
of numbers, we may fairly classify the collisions ahead 
of the others. 

Fifth in the order of frequency are the crossing acci- 
dents, for which ordinarily the railroad is not to blame. 
There were 887 of these, or nearly 10 a day—which is 


anything but a testimonial to the automebiling public 
and to the liberality with which grade crossings have 
not been eliminated. Finally, we have 176 cases of ac 
cident due to engine defects, and a miscelianeous cate 
gory of 566 accidents to trains, the nature of which 
might fairly well constitute a considerabl train ‘upon 
the imagination after ruling out all the specific cate 
gories which we have listed. We do not know whether 
an accident caused by a train's getting mixed up with 
landslide would count in the Commission's reckoning 
as a miscellany or as a case of derailment; but it is the 
best approach to a miscellaneous train accident we 
have been able to picture so we have used it to stand 
for this group. 

If we reduce the thing to percentages, we find that 
of all railroad accidents, large and little, during the 
quarter, 44 per cent were service accidents, 25 per cent 
were derailments, 11 per cent were mishaps to persons 
boarding and leaving trains and the same proportion 
were collisions, 444 per cent were crossing smash-ups 
a shade under 1 per cent were engine failures, and 
some 3 per cent were miscellaneous in character 

If we try to distinguish the serious accidents from 
the trivial ones, we must give up the test of frequency 
and adopt that of fatality. We find that here again 
the service accident heads the list, having taken the 
lives of 486 persons in three months. These were in 
practically every case, of course, employees, since the 
innocent bystander who might get killed in such a 
mishap would be classed as a trespasser and refused 
a place in the record. But second place in this listing 

(Continued on page 257) 
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The same accidents arranged to display the number of persons killed by 
those of each group; the size of the picture is now proportional, in volume, 
to the figures showing the resulting deaths 
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Great Britain Adopts the One-Power 


Standard 
REAT BRITAIN announces that she has 
uiopted a e-power in place of her former 
Df ‘ ver standard She has taken the first 
to this end by rapping those of her dreadnaughts 
" © nt ad with t ch gun, eight in all, By 
‘ mother big reduction in her 
rengtty As we showed in our issue of February 
) e lost during the war over 600.000 tons of 
her fighting fl in hsequently to the war scrapped 
th if her pre-dreadnaught fleet. The elimination 


SCIENTIFIC AMERICAN 


eight ships brings her strength in battleships 

very close to the level of ir existing battleship fleet 
rh momentous change in pelicy was made known 
Varliantent by Lord Lee, First Lord of the Admiralty. 


In announcing the naval estimates for the next fiscal 


year, he a The Admiralty have effected drastic 
economies and have agreed to assume risks which in 
ordinary circumstances they would regard as difficult 
t re ! I with a fu maintenance of the Govern 
ments declared policy.’ He stated that the economies 


led a reduction in the number of capital ships in 
mmission from twenty to sixteen, as compared 
th thirty-eight in 1914, this being the smallest num- 


ber that would enable the essential seagoing technical 





tining of officers and men to be carried out properly. 
With regard to the smaller units: cruisers, destroyers, 
rovernment has decided to place in re- 
serve one of the four destroyer flotillas of the Atlantic 
American 
North American and South 


lent to withdraw completely the South 
reduce the 
Afr quadrons by one light cruiser each; and to 
reduce the personnel of the fleet to 121,700 men. Since 
s total includes the marines, it is probable that the 
al enlisted strength in seamen will stand at about 
he figure we quoted some weeks ago, say, 100,000 men 

These changes, he announced, will leave a total of 
thirty battleships and battle-cruisers on the effective 
st, of which number sixteen will be in commission and 
fourteen in reserve rhe effective fleet then will con 
sist of twenty-two battleships and eight armored cruis- 


ers Of the battleships, ten carry the 15-inch gun 


and twelve the 153.5-inch gun, Of the armored cruisers 


ree mount the 15-inch gun, three the 13.5-inch, and 
two, the New Zealand and “Australia.” are of an 
scent type, armed with the 12-inch gun. 

Referring to the older ships, the First Lord stated 
mat they cannot much longer be reckoned as efficient 
ghting ships, and hence the sum of $12,500,000 is to 
be devoted to replacement. This sum will not go very 

hese days of high cost of construction, since 


presents less than one-third of the cost of a 


le hi 'robably it will he expended on the pre 
bina vork on a new type of ship, in which the 
ype ce gained with the battle-cruiser “Hood” will 


Plea for a Naval Conference 
VERY thoughtful student of the present crisis 
international affairs must feel the force of 
the plea which the First Lord of the Ad 
uiralty has made for an amicable agreement between 
the United States and Great Britain on the question of 
naval streng His address, which was made at a 
gathering of the Institution of Naval Architects on 
the day succeeding his announcement of the reduction 
british naval strength, was devoted to the broader, 
international aspects of naval policy. Referring to 
the fact that both navies have now separately an 
nounced their intention to maintain a one-power navy, 
hat is to say, a navy equal to that of any other, he 
elaborated the question in words which are so full of 
common sense and candor, and so admirably express the 
attitude of conservative opinion on both sides of the 
water, that we quote them in full 
Referring to the remark of Secretary Denby that the 
greatest calamity which could overtake humanity would 
be a war between Britain and America, and that be 
tween them they eould control the sea, he said: “I 
have no doubt that between us we could; but the ques- 
tion before us today is whether we are heading in the 
right direction without consulting with each ether 
We have in our estimates of this year set an example 
of reduction, We have admittedly taken risks as re 
gards the relative position of our navies and of others, 
and we are prepared to go as far as possible in that 
direction by mutual agreement 
‘In that respect I think the Government of this 
country has a clear record; but merely to talk of hands 
across the sea is not sufficient. We must have our 
What we want is that 
plain horse sense which is characteristic of both our 


heads across the sea as well. ... 


countries, and, personally, from long knowledge of 
America, I have a profound belief in business talk 
leading up to a square deal. 

“T hold strongly that in this matter we are not en- 
gaged in a game of poker or of bluff, but a sort of 
game where we ought to lay our cards on the table and 
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discuss frankly with our friends what the future 
should be 
is who is to make the first move to initiate the discus- 


rhe only point that remains to be settled 


sion, Still, we are not disposed to stand upon cere- 
mony in this or any other matter. 

“We welcome the hint which has been thrown out 
by President Harding and it will continue to be met 
with a most cordial and helpful response here. I can 
say this, that if an invitation comes from Washington, 
I am prepared personally to put aside all other busi- 
ness, pressing though it may be, in order to take 
part in a business than which there can be nothing 
more pressing in the affairs of this world.” 

The conference, here so frankly welcomed, should be 
held at once, and it should take place in Washington, 
far from the distracting atmosphere of European 
polities. 


The Diesel-Electric Drive for Ships 

OR the first half-century of the development of 

the marine engine, the reciprocating engine held 

the field most worthily and gave magnificent 
service. Its first serious competitor was the steam 
turbine, and when once the new drive had established 
itself as both reliable and a saver of fuel, its progress 
was so rapid that for use in passenger ships it soon 
promised to monopolize the field. 

But the steam turbine suffered under the disadvan- 
tages that the most economical speed for the turbine 
was the least economical for the propeller; and _ it 
Was not until the mechanical-reduction gear (which in 
the motive power of a turbine-driven ship serves in 
some respects the same purpose as the transmission 
gear of the motor car) was introduced, that the turbine 
came into its own and achieved an economy superior 
to that of the best reciprocating engine. 

When the 


pearance, the electrician was quick to see that redue- 


mechanical-reduction gear made its ap- 


tion of the speed of rotation between the turbine and 
the propeller could be accomplished electrically with 
as much and perhaps more efficiency than it could by 
mechanical gearing; and so there appeared the elec 
trical steam drive which has made such gratifying 
strides during the past few years. To our Navy Depart 
ment goes the credit for testing out and establishing 
the merits of this system, which they did first in the 
7.000-horsepower collier “Jupiter,” and then in the 
30,000-horsepower battleship “New Mexico.’ So well 
convinced is the Bureau of Steam Engineering of the 
Navy of the superiority of this system over any other 
that practically the whole of our new Navy will be 
equipped with this drive. 

But the steam mechanical-reduction and the steam 
electrical-reduction drives are by no means destined to 


have the competition exclusively to themselves; for 
during the later years of the development of the steam 
turbine, yet another competitor has been steadily, if 
rather slowly, coming forward in the form of the 
heavy-oil, or Diesel engine. Theoretically, this is more 
economical than any of the foregoing, and the difficul- 
ties which have delayed its application on a more 
widely-extended scale have been almost purely me- 
The development in this field has been in 
some respects fairly parallel to that of the early growth 


chanical, 


of the reciprocating steam engine, and particularly in 
respect to the steady increase in the size of the in- 
dividual cylinder and the power that can be developed 
therefrom. Thus, nearly all of the Diesel-engine marine 
installations at the present time are of the reciprocat- 
ing direct-drive type, with the engine and the pro- 
peller upon the same shaft; and in the larger units we 
have massive reciprocating engines running at a slow 
speed of revolution—in other words, we have a situa- 
tion, roughly analogous to the marine reciprocating 
engine before the advent of the turbine and reduction 
gear. 

But in the marine oil engine, as in the steam engine, 
there is economy in using a high speed of rotation, and 
hence it was inevitable that the Diesel engine interests 
should ultimately seek to gain for that type all the 
economies which were secured by the steam engine from 
the introduction of reduction gear, whether mechan- 
ical or electrical. That day has now come, and the 
results which have been gained with the first in- 
stallations of this character have been so encouraging 
that we may confidently look for a great development 
in the near future of the Diesel-electric drive. 
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istronomy 
The Americar Astronomical Society will hold its 
next » ig at the Van Vleck Observatory, Wesleyan 


University, Middletown, Connecticut, from Aug. 30 to 
Sept. 2. 1921. 

Solar Eclipses.—Apropos of the annual eclipse of 
April 8, 1921, Dr. Crommelin writes in Nature that 
the occurrence of a central solar eclipse within the 
limits of the British Isles is a rare event. There has 
been no British total solar eclipse since 1724, and the 
next one will occur in 1927, if we disregard that of 
Jan. 24, 1925, in which the track of totality merely 
grazes the Western Hebrides and the eclipse occurs 
with a very low sun, The last annular eclipse before 
that of the present year was in 1858 and there will 
not be another until 2098, 

A Catalogue of Radial Velocities—Many observa- 
tories have lately pushed forward the work of meas- 
stars in the line of sight by the 
well-known spectroscopic method, and a large collection 
of data on this subject has just been published by J. 
Voute, of Java, under the title “First Catalogue of 
Radial Velocities.” It gives radial velocities of more 
than 1.9) stars and 148 nebule and clusters, to- 
gether with information concerning the observatories 
where the measurements were made, and the magni- 
tude, proper motion, spectrum type, and galactic lati- 
tude and longitude of ea star. Parallaxes are also 
given when known, 


uring the velocities of 


A Large Collection of Meteor Observations. — The 
Leander McCormick Observatory of the University of 
Virginia is now publishing a work containing the re- 
sults of 22,000 observations of meteors made during 
the years 1914-1918 by the members of the American 
Meteor Society. This publication contuins more ob- 
servations of meteors, discussed in a scientific manner, 
than any ever before issued, The Society is seeking the 
general codperation of astronomers in the task of se- 
curing reports of the magnitudes of telescopic meteors. 
There has been a considerable revival of interest in 
meteors lately, both in this country and abroad. A 
Committee on Meteors has been appointed by the In- 
ternational Astronomical Union, with W. F. Denning 
as chairman. Photographic methods of observing me- 
+oOrs are being tried in England 

4 Lunar Formation on the Earth.—Prof. K. Stoeckl, 
writing in Die Himmelsicelt, describes an interesting 
terres(rial counterpart of the bright rays which, at 
full moot, May be seen extending to great distances 
from some Of the lunar cratcis, especially Tycho. <A 
common expination of these rays is that the moon, 
while cooling, ad its crust broken in numerous fissures, 
which were lafer filled up from beneath by molten 
material of high reflecting power. The writer finds 
something very similar in the so-called pile formation 
in the old mountain mass along the Bavarian-Bohem- 
ian boundary, especially at IP’. hl, in the Bavarian for- 
est. This formation extends in.a straight line from 
Roding to the Bohemian border, near Klafferstrass, a 
distance of about 150 kilometcrs. The white rock of 
the Pfahl quartz can often ; 


found in pure form, 
and if the earth were observed from the moon this 
filled fissure, wherever it appears on the surface, would 
doubtless be seen as a white streak, on account of the 
high reflecting power of the white rock under a high 
sun, 


Another Comet Scare.—From time to time the col- 
umns of the newspapers are enlivened with reports 
that the earth is in imminent danger of collision with a 
comet. Alarming rumors of this sort, it will be re- 
called, attended the last visit of Halley’s comet, and 
now it is the Pons-Winnecke comet that is about to 
annihilate us. Sensational announcements on this sub- 
ject having been erroneously credited in the press to 
Greenwich Observatory, Dr. A. D. C. Crommelin of that 
institution takes occasion to deny them in the Journal 
of the British Astronomical Association. As to the 
chances of collision between the nucleus of the comet 
and the earth, he says that the uncertainty of the com- 
et’s distance from the sun at nodal passage is quite 
half a million miles: the chance is, therefore, 1 in 60 
that it falls within a particular 8,000 miles (the earth's 
diameter), Next, the comet’s resolved velocity perpen- 
dicular to the ecliptic is about 8 miles per second, 
Which would mean %4 hour for 8,000 miles, Now, as 
the possible range of perihelion passage is some 400 
hours, the combined chance of collision with the head 
is 1 in 60 x 1,200, or, say, 1 in 70,000, If we assume 
for the coma a diameter three times that of the earth, 
we should multiply the chance by 16, but it would still 
be only 1 in 4,000, Collision with the coma, says Dr. 
Crommelin. would probably almost escape notice, while 
even if the head ‘countered there is no reason 
to anticipate anyt » than a great meteor shower. 
% 
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Science 

Dr. Priestiey’s Air Pump.—The air pump used by 
Dr. Joseph Priestley, the discoverer of oxygen, has been 
presented to the Franklin Institute by Mr. Coleman 
Sellers, Jr., and Mr. Horace W. Sellers. 

The Wettest Spot.—The summit of Mount Waialeale 
in the Island of Kauai (Hawaiian Islands) had a 
rainfall of 590 inches in thirteen months, The moun 
tain is 5,080 feet high and is exposed to the prevailing 
trade winds. 

A Bathtub Census.—Boston has had a bathtub cen- 
sus! In 1880 there were 40.2 persons for each bathtub 
and in 1920 the use of tubs had increased to such an 
extent that there was a tub for every 4.4 persons, This 
is certainly a victory for sanitary science even in the 
“Hub.” 

Germany Bedeviled by Occultism.—An unprecedent- 
ed wave of occultism is sweeping Germany. Card 
readers, mediums, astrologers and all the motley crew 
are opening up everywhere and are doing a land-office 
Large numbers of pseudo-scientific societies 
to study spiritualism, astrology and other phases of 
occultism are being organized, 

Our National Bonfire——Fires in the United States 
in five years have destroyed property worth nearly 
$1,500,000,000, Electricity is given as the chief cause 
of fires, with “matches-smoking”™ defective 
chimneys and flues, third; stoves, furnaces, boilers 
and pipes, fourth; spontaneous combustion, fifth; light- 
ning, sixth; sparks on roofs, seventh; and petroleum 
and its products, eighth. 


business, 


second : 


Psychological Effect of Colors on Prisoners. — The 
officials of a penitentiary are trying a new experiment 
by repainting the four cell-blocks and allowing each 
prisoner to select the color he likes for his own cell for 
psychological effect it has upon the malefactor. The 
corriders of the cell-houses are being painted a light 
brown. The cells are being painted in attractive tints 
of yellow, blue, brown, buff, etc. None of the cells, the 
warden explained, is to have somber settings but are 
all to be bright and cheerful. The penologist is always 
an optimist. 

Mustard Gas Routs Crooks. — Three bank robbers 
were routed by mustard gus in a Michigan bank, Tubes 
of the gas had been placed in the bank vault a few 
days before as a precauticn against bandits. When 
the yeggmen blew in the doors the tubes burst and the 
thieves fled, leaving 85 cents of their own money and 
an expensive kit of burglars’ tools behind them. It 
was several hours before the building could be entered 
with, safety. Only the first door of the big vault had 
been blown away, the escaping gas defeating the pur- 
pose of the yeggmen, 

Extension of the Finger-Print System to the Pores.— 
An important adjunct to crime-detection is reported 
from Paris. This new plan supplements the Bertillon 
system of measurements and finger-prints, It has been 
found that a man can be traced not by ftinger-prints 
alone but by marks on any part of the body. Any of 
the pores of the skin may be employed. This is the 
discovery of Dr, Locard, head of the French Volice 
School at Lyons. Criminals often use gloves to foil 
detectives, but the forearm, or the elbow may give a 
print equally as valuable for identification. 

One Interview in 110 Years.—The Dalai Lama of 
Lhasa in Tibet has just given an interview to an 
electrical engineer, This is the first time that a Lama 
has talked with a European in 110 years, Lhasa is on 
a plateau, 11,000 feet high which is perhaps desirable 
as sanitation is non-existent. Tibet seems to want tel 
egraphie communication with the outside world and 
there are faint signs of an industrial awakening. Mr 
lairley, a telegraph engineer, had an audience with 
“His Holiness,” who proved to be kindly and very 
He also visited the Tibetan Council called 
A twenty-four course lunch 





inquisitive. 
the “Council of Shapes.” 
eon followed. 

The Newcomen Society.—This new society has been 
formed in London for the study of the history of engi 
neering and technology. The prospectus emphasizes 
the fact that engineers, inventors and manufacturers 
have served the world as well if not better than gen 
erals or politicians, yet their works are almost for 
gotten and their names are remembered by but a few. 
The history of engineering and technology has been, 
and is being, neglected, and the ambition of this new 
society will be to assist in supplying the deficiency. A 
journal is promised as well as a card index of published 
information. Anyone interested can join, the annual 
dues being one pound sterling. The headquarters are 
The Science Museum, South Kensington, London, and 
Mr. H. W. Dickinson is the Honorable Secretary as 
they term it in England, 


Electricity 

A Welder for the Small Job has made its appear- 
ance in the form of a 100-pound outfit 
tended to accomplish any 
garage, plumbing shop, machine shop, and so on, The 
machine uses electrodes from 1/16 inch to 5/82 inch in 
diameter, and will operate continuously with the m« 
dium and small sizes and intermittently on the larg 
size. 

A Georgian Radio Station is shortly to be erected 
for the purpose of communicating within a radius 
equivalent to the distance between Tiflis and Londo 


which is in 


work in and around a 


The new station will connect Georgia with large Euro 
pean centers, such as Paris, London, Rome, Moscow 
and others, Part of the same project calls for the 
erection of four radio telephone stations in various 
parts of Georgia, the central station to be located in 


Tiflis. Georgia is in the Caucasus 

Our Telegraph Industry.— According to the U. S. 
Bureau of the Census, there are twenty-one telegraph 
companies operating in this country with a total pole 
line of 241,012 miles and 1,888,798 miles o 
More than 155,000,000 messages ars 
year. For the convenience of customer 
are scattered over the country A total of 
ployees receive salaries amounting to nearly 
annually, 


singie Wire 
trunsmitted each 
VS.S65 offices 
OU.00K) em- 


S40 OOO OOO 


Siasconset Radio Station.—A new radio 
been opened by the International Radio relegraph 
Company at Siasconset, on Nantucket Island, Mass 
Current for operating this plant is obtained from a 
storage battery, which is charged when necessary b 


station ha 


means of a gasoline-driven generator set The trans 
mitter is of the spark type, and of two-kilowatt ca 
pacity, It may be operated as a quenched-gap 61 


rotary synchronous spurk gap transmitter 

The First Wireless Detector.—In a letter sent by 
Prof. A. Turpain of the University of Poitiers) ii 
France, the professor states that he was the first to ir 
sert a telephone in the discharge circuit from »« Hert 
resonator, His experiments were conducted two year 
before Marconi began his work, and they are described 
in a recent issue of Rerue Générale de UBlectrivith 
He reports hearing the noise of the discharges in the 
telephone receivers, although the spark was 3O yards 
away, With four thick walls intervening 

An American Radio Record was scored by the U. s 
Navy when the Goat Island radio station reported that 
messages had been sent within three minutes from 
Cavite, Philippine Islands, to Washington, DPD. C.. a 
distance of 10,000 miles. The Cavite stati 
messages 7,000 miles to the Goat Island station. The 
messages were forwarded to San Diego and thence te 
Washington. It is said that the new antomatic control 
Which was used in making the 
handling of 
ceiving points 

A Compact Electrically-Driven Water Supply Sys- 
tem has been developed by a Western manufacture) 
in order to afford the convenience of running water 





n sent test 


record, eliminate i! 


messages between originating and re 


wherever electric service is available, The system may 
draw its supply from a well, cistern, lake or stream 
and provides a steady pressure with but a small 
umount of attention. A rotary pump with a capacity of 
300 gallons per hour is directly 
motor. A cast-iron pressure tank acts as a reservyoi! 


connected to the 


and serves as a base for mounting the motor, pump and 
control equipment 
A Condensed Heating Unit that may b« 


the pipe outlet of any vessel for the purpese of heating 
water or other liquids is among the latest heating ap 
pliances This unit is inserted through the ills of 
the vessel below the minimum liquid level, and a 
many units as are necessary may be used to ruise the 
liquid to the desired temperature Each unit consists 
of nickel-chromium wire covered with mica and en 
closed in copper casings which are slipped into ek 

fitting copper sheaths. The heater is made in different 


capacities from 500 to 4,500 watts 


Radio Cable for Guiding Ships.— From a recent 


issue Of Comptes Rendus we learn that in the sumone 
of 1919 experiments were conducted on a large 

at Brest with ‘the method of guiding ship if 
fog by means of a single-pole cable carry 
ternating current of audible frequency rhe cal 

rent was about 2.5 amperes, and the ships were pri 


vided with four 3 x 8-foot coils with sixty 
and with different orientation in the shi Phe col 


were directly connected to telephone receivers - 
learn that the sound could be distinetly heay more 
than a mile from the cable In the American appl 
cation of the radio cable a vacuum-tube amplifier |] 
been employed in conjunction with the telephon 
ceivers as already described ! my 
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. 5.5. “Tennessee” Designed from First to Last for Electric Drive 














in in 
the 


important factor 
efliciency of 


prove to be an 
creasing the all-around 
ship 

The “Tennessee's” 
chinery consists of two 15,000 kva. West 
four S000 


main propelling ma 


inghouse turbo-generators and 


hp. propeller motors. The system is simi 
lar to that of the “New Mexico,” except 
that the current generated is 3-phase in 


stead of 2-phase; the speed of the turbines 
is controlled by hydraulic instead of me 
chanical and there are cer 
tain differences in the switching system 
There will probably be considerable dis 
cussion among engineers as to the merits 
of these changes, but in general the 
equipment of the “Tennessee” can be re 
advance on that of the 


grovernors 


garded as an 
“New Mexico.” 
On the “Tennessee’s” trial trip last fall, 








Hydraulic cylinders which move the rudder of the “Tennessee, 
through small oil pipes leading from the bridge and other steering stations 


operating the generator field switches are 
placed in the center of the lever group, while the levers 
after-generator and the port mo- 
for the forward 
are on the right. In 
giving 
information in regard to the various machines 
with propelling the ship, and behind the 
the telegraphs and other means of communi- 
This control 
arrangement, should 


levers for 


for controlling the 
left, 
starboard 


tors are on the and those gener- 


ator and the motors 


front of these levers is a set of meters com- 
plete 
concerned 
levers are 
concentration of 


and it 


bridge 
ideal 


cation with the 


appears to be an 


trouble was experienced due to the 
grounding of the field coils of one of the 
main generators. This accident was pure- 
lv mechanical in its nature and the damage was easily 
repaired, although the construction of the ship made 


controlled 


the removal of the field difficult. The electrical per- 
formance of the ship was entirely satisfactory. She 
is now at sea again and information concerning her 


performance is awaited with interest. 


Measuring Light Reflection 
YHE Bureau of Standards, in Scientific Paper No. 
‘T 405, developed a simple, portable instrument 
for the measurement of reflection and transmission 
factors in absolute units. A small inte- 


has 
































grating sphere, with a small segment cut 
off, has been adapted for attachment to a 
portable photometer. The opening in the 
sphere is placed over the surface to be 
tested, so that the test surface completes 
the surface of the sphere. A small be? , 
of light from a low voltage lamp is pro- 
jected through another smafl hole Gn to 
the test surface at an angle of about 40° 
from the normal. It can be rotated so 
that it is incident on the sphere surface 
at another point instead of the test sur- 


face. Photometer readings are taken 
with these two conditions, and the re- 


flection factor of the test surface is the 
numerical value of the ratio of the bright- 
ness of the sphere wall in the two cases. 
The paper .escribing the instrument is 
now re*.iy for distribution, and anyone 
interested can obtain a copy by address- 
ing a request to the Bureau. 

















general control room, 


This is the 


showing one of the 15,000 kva. generators. 2.—Forward end of one of the four 8,000 horsepower Westinghouse propeller motors. 


placed in the center of the hull, below the protective deck. 


The electric propelling machinery of the battleship “Tennessee 


nerve center of the whole ship 
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Saving Coal by Reduc- 
ing Power Costs 


Yor unlike the human 
N brain in function is the 
novel device recently = in 
stalled in the engine room 
New York City’s 
largest hotels. In a manner 
the device is the brain of the 
hotel, or at any rate one of 
its vital nerve centers. 

The contrivance is a large 
instrument board, on which 
have been assembled thirty- 
three measuring and record- 
ing instruments, all of 
which take part in intelli 
gently regulating, from this 
central station, those engine 


of one of 


room activities so essential 








Keeping Check on Gas 
Burner Performance 
I ISTINGUISHED as the 


first apparatus of its 
sort, the I S. Bureau of 
Stundards has designed suit 
able equipment for testing 
gas burners, If the labora 
tory arrangement—-the re 
sult of 18 months’ ceaseles 
effort merits in practical 
application the claims for it 
in theory, a distinct contri 
bution has been made to the 
study of how 
efficient use of gas 
statement 


to increase the 
This 
is particularly ap 
plicable to the cor 
of natural gas in 
burners. 


Himption 


domestic 








to the comfort and safety of 
the hotel's twelve hundred 
guests. Most of these va- 
rious instruments are in use 
rooms, but in scattered places; the novelty of the plan 
lies in using instruments of the recording type to 
cover SO Many important branches of a power plant and 
in assembling them in one place for convenient obser- 
vation and comparison. 

At this board there will be stationed, during every 
hour of the twenty-four, a watch officer, whose duty 
it will be to keep track of the records made by the 
instruments, which will show varying conditions with 
respect to the heating, ventilating, generating, refriger- 
ating, water supply systems, ete., and when conditions 
go beyond certain limits the watch officer will notify 
the man in charge of that particular department, who 
will take the necessary action. The man who has 
charge of the board will be able to tell not only just 
how thinzs are at a particular moment (the old-style in- 
strument would tell him that much) but he will be able 
to tell in addition the condition of affairs during the 
entire watch just previous to his and will thus be able 
tu govern himself accordingly. This is made possible 
by the fact that each instrument has on its face a 
recording card on which the record is automatically 
set down, as it is on the well-known recording ther- 
mometer. These records will thus be available at any 
time to the chief engineer or to the management of the 
hotel and may be filed for future reference. They will 
undoubtedly furnish valuable data for computing ac- 
curately operating costs, ete. 

This instrument board is expected to help not only 
in operating the hotel more efficiently and to the 
greater comfort of the guests, but will likewise prevent 
waste, particularly waste of coal, a most important 
advantage, in view of the high price and scarcity of 
that essential commodity. For the whole matter of 
power, whether in the form of heat, light, steam, elec- 
tricity, etc., reduces itself to the problem of the all- 
important coal bin, and if more energy, in any of these 
forms, is used than is necessary to produce desired 
results, just that much coal is wasted. For this 
reason the great saving of coal that this device will 
effect should recommend it to all hotels, office buildings, 
or other establishment where power, heat, light, etce., 
are required. 

This board will act as a constant check and re 
minder; consequently there will be no excuse for a 
man’s overlooking to do 


separately in engine 


Bureau of Standards apparatus for testing the efficiency of 


somebody in the hotel—a guest perhaps, or an employee 
—complains about the excessive warmth. During all 
this time heat, and consequently coal, has been wasted. 
Under the new system this waste will be prevented, 
because a glance at the instruments “temperature out- 
side” and “temperature in building” will tell the man 
in charge just what needs to be done. 

Again, under specified conditions, exhaust steam is 




















View of one end of the phosphoric-acid furnace, 
showing water-cooled oil-burner and slag holes 


used for certain heating purposes and under other con 
ditions live steam is employed. The use of the latter 
when the former would do the work of course results 
in waste, which the board will prevent. Once more: 
In every engine room there is a device for “blowing off” 
the boilers; that is, for ridding them of sediment. As 
this is done only once a week there is always the 
possibility of the job's being overlooked, with conse- 
(Continued on page 257) 


gas burners 


Specific tests have re 
vealed the inability of gas 
appliances now in .use to 
utilize any substantial percentage of the heat value of 
gas—only ten to thirty per cent, The possibility of 
enhancing the efficiency of the equipment to the use of 
thirty to fifty per cent is altogether feasible—by a re 
adjustment of gas burners and in many instances the 
displacement of present-day appliances 4 scientist 
of the Bureau of Standards is 
statement that domestic burners leave seope for 100 
per cent economy. 

The principle employed by the apparatus developed 
by the Bureau of Standards for testing gas burners 
is that of determining by direct measurement the per 
centage of primary air which is injected by the gas 
under any condition of operation. The burner is first 
operated alone, the pressure being scientifically deter 
mined, The cover is then placed on a box, an essential 
unit of the laboratory equipment, and air is forced in 
through a meter until the previous pressure 
is duplicated... Readings of the air and gus 
reveal the relative volumes of air 
and gas consumed, 

The photograph shows a 40-cubic-foot holder, into 
which gas is pumped, then passing through the wet 
meter into the burner, A “thirty-light’ dry meter is 
used for measuring the air. To eliminate fluctuations 

(Continued on page 258) 


responsible for the 


condition 
Meters 


injected therein 


Phosphates by a New Process 
NOVEL method for producing phosphorie acid for 
AX commercial fertilizer purposes, as evolved by the 
United States Bureau of Soils, has developed the use 
of crude oil as a heating agent in a special design of 
furnace which embodies the features of both the open 
hearth and the blast furnace. Inasmuch as crude oil is 
the most economical and readily accessible of fuels in 
the phosphate-mining areas of Florida, the government 
experiment has peculiar significance to the 
fertilizer industry 
Two oil burners, one at either end of the furnace 
with an elongated hearth, play over and above the 
latter and through a central shaft containing the phos 
phate charge which is to be smelted, Safeguarding 
the ends of the burners from melting at the tempera 
ture attained, which is approximately 1,500 degrees 
Centigrade, are water jackets fashioned similar to those 
employed in cooling the tuyeres used in supplying hot 
blast to the blast 


commercial 


furnace 





certain things that he ought 
to do. For instance, suppos- 
ing that, under the old sys- 
tem, the temperature out- 
doors, in the morning, is 
such as to require a certain 
pressure of steam in the 
heating system of the hotel 
to make milady comfortable. 
The requisite pressure is 
turned on, Later in the day, 
however, the temperature 
outdoors rises. But the man 
in charge of the heating ap- 
paratus in the boiler room, 
having other duties to per- 
form, may forget to keep 
track of the temperature 
outdoors. Consequently the 
amount of steam sent 
through the radiators is not 
reduced. As a result more 
heat is used than is neces- 
Sary and this condition may 








Government experts are 
hopeful of promising devel 
opments in the not femote 
future from the special type 
of furnace as’ well as the use 
of crude oil as a 
agent. 


heating 
Advantages of the 
new method over the old sul 
furic acid way are already 
obvious, says the Bureau of 
Soils. To 
excellent 


illustrate, 
quality phosphate 
rock containing a maximum 


only 


ot 4 or 5 per cent iron and 
aluminum oxides are now 
Leing used by the fertilizer 
manufacturers in producing 
ecid phosphate 

Such a rigid requirement 
involves the use of an elabe 
rate washing and screening 


process in assembling the 





rock from the phosphate 


beds of Florida. Necessarily, 








continue for hours, unless 


Running a hotel from a single instrument board 


(Continued on page 58) 
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Canada’s Superpower Zone 


What Ontario Has Done in Hydroelectric Development 


"te NADA et the pace for the United States in 
: ren , r my properly be termed a 


8y Robert G. Skerrett 


ntense suffering was mitigated only by importing coal 
from Wales. That experience directed general atten 


municipal ownership under Government control, with 
certain variations that give the Commission the right 

















I and economic circumstances tion to the fuel and power problem of Ontario and of initiative, the power of eminent domain, and anu- 
forced | f the Dominion; and we Quebec, and the taxpayers of Ontario were aroused to thority to go ahead when the public welfare warrants. 
erested in what our neigh a better understanding of what water-power meant to In general, when a city, town, village, or rural district 
iwhieved in overcoming natural them and how intimately they were concerned in the wishes to participate in the benefits of the hydroelectric 
! } ill the more deserving of potential benefits of long-distance transmission of elec- system, the community asks the Commission for infor- 
because of conditions that trie current. mation as to cost of local distributing lines and the 
udu ' nging within our own borders, and Out of the agitation that followed, the Ontario Hydro- needful connection with the nearest of the Government 
he prop 1 institution of a electric Power Commission was born in May, 1906, and wires. The Commission’s engineers examine the terri 
r northeastern Atlantic States modified for the better by the act of the succeeding tory and report, and, if the terms suit the applicant, 
| ! f fi ‘ Ontario hold more than vear and by various subsequent amendments, the last the taxpayers of the locality vote to provide the re- 
the entire Dominion, and of which was passed by the Canadian Parliament in quired funds. With this done, the Commission enters 
the country’s manufac 1920 The Commission is, in effect, a body corporate, into a contract with the municipality, As a matter of 
\ sisting of three commissioners, two of whom may security, the Commission then stands back of the com- 
t hese ( ! f Car an industi s woefully be members, and one of whom shall be a member, of the munity’s obligation, and, in its turn, the province be- 
f uited to the generation of abun Provincial Cabinet. Broadly, the organization is a comes the financial sponsor for the Commission, How- 
i he ng of the habitations of the governmental one which is authorized to coéperate ever, there is no revenue to the province other than the 
f ny x their homes in that region with municipalities and districts desiring electrical rentals it derives from leases of water-powers, such as 
) coal nor mineral oil for energy, and is empowered to build and to operate dis those of the Niagara River, ete. 
Ontar in boast on small and tributing systems, power plants, and even railways Even so, the province faces no liability in the working 
f tural gas and petroleun At the beginning, the Niagara Division of the Com out of the undertaking, for the power and light users 
j the northe part of the province, traces of mission's project constituted the biggest hydroelectric are charged sufficient not only to cover the expense of 
vile te have been found, but far nothing distributing system then extant Since then eleven the service but to create a sinking fund which, in thirty 
! i I the belief that there other districts have been covered; and it is claimed or forty years, according to the arrangement, will leave 
J G ; ? 
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Map showing generating and distributing stations together with the transmission lines of the Ontario Hydroelectric Power Commission 


ur i! of actua ommercial value 
WV ‘ ly stingy on one hand 
I ‘ n e 4 er in furnishing a sub 
irce i energy Canada, in its en 
t 1 tota miowment of approximately 20,000, 
cam) f n her falling waters, and fortunately 
f i r e of inexhaustible impulse 

es of Ontario and Quebec 
isy reach of the present 
whil ind that only a few years 
! ments were sporadic and 
! enterprises: and those 
f ce character were, more 

1 to exploit the people 
propor n to the cost 
1) ! i j ne reliance of the populace 
heating, and the majority of 
‘ Lise cle ed upon tl fuel, most of which 
| ! d States Then eame the 
ke in Pe u ng the fall of 1902, and 
f I ] tay hat s ree showed no 
! tl ilready mined when 
I t ir Citizens in Toronto had to 
more for their fuel; and their 





wires and the associated 
plants form the greatest combination of its 
kind It is that the undertaking has forged 
ahead in an impressive manner. In 1910, the Commis 
transmission with the de 
livery of only 750 horsepower, and none of that energy 
Last year the transmitting wires 
distributed more than 315,000 horsepower, and by the 
1921, when stations now building are ready, 
the total output for public use will amount to 750,000 
horsepower—a thousandfold amplification of service in 
By 1925 the aggregate production is ex- 
pected to reach 1,400,000 horsepower. 

rhe twelve active systems of distribution take care 
of 180 communities, ranging from down to vil 
lages and townships In addition to there are 
numerous municipalities that have made contracts with 
the Commission, and service will begin as seon as the 
necessary equipment can be obtained, And then there 
is a considerable group on the waiting list, which can 
until the supply of current is 
demand, In brief, according to the re- 


that the present network of 
power 
certain 
business 


sion initiated its 


was produced by it. 


close of 


eleven years, 


cities 


these 


not be accommodated 


equal to the 


ports, the actual and prospective centers of population 
interested in the 
Broadly speaking, 


Commission's work total more than 250, 
the whole scheme is in a measure 


euch constituent community the owner of its plant. 
At the end of that time, the rates will be just high 
enough to take care of upkeep, repairs, and the actual 
cost of the electrical energy delivered. That is to say, 
the principle on which the Commission executes its 
trust is that the charges to the public shall be reduced 
whenever the income exceeds the surplusses required 
to meet the provisions of the sinking fund. 

Generally stated, a steam-raised horsepower entails 
an outlay in Canada today from $40 to $60 annually 
within the territory where the Commission is able to 
give on an average a hydroelectric horsepower for only 
$18 a twelvemonth. This, so it than 
half that charged in any section of the United States 
east of the VPacific slope. No wonder, then, that the 
Province of Ontario generates nearly 96 per cent of its 
power through the impulse of falling waters; and the 
Dominion at present has 276 developed horsepower for 
each thousand of its inhabitants—a ratio that is sur- 
passed by only one other country, Norway. The Com- 
mission, through its widened use of electricity, has cut 
down the consumption of bituminous coal yearly in the 
Province of Ontario by something like 6,000,000 tons. 

Electric power has been made available to well-nigh 

(Continued on page 258) 
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Relativity and a Rotating Disk 


An Application of Einstein’s Theory that Has Caused Much Misunderstanding 


HE application of Einstein’s principle of relativity 

to a rotating disk has proved puzzling to many 
readers. Therefore a close analysis of this problem 
may be of value in dispelling some apparent inconsist- 
encies of the theory. 

First it must be emphasized that the relativity idea 
aloes not hold true of rotation in the same sense that 
it does of translation. If two observers located in un- 
accelerated reference systems, such that one has a 
constant velocity of translation relative to the other, 
investigate the phenomena of nature—each relative to 
his own reference frame—they will arrive at iden- 
tically the same laws. They will find no experimental 
means by which they can determine which observer is 
at rest and which in motion. In fact they will conclude 
that there is no meaning to the term “absolute motion,” 
or “absolute velocity’; the only velocity which has 
any significance is that of the one observer relative to 
the other. 

In the case of rotation, however, the matter is quite 
different. Consider two horizontal circular disks one 
above the other, one of which is rotating relative to 
the other around the common axis through their cen- 
ters. If an observer on one disk finds that his geom- 
etry is Euclidean and that he can synchronize clocks 
in an unambiguous manner (his disk is not in rota- 
tion), the other will find—provided he can make sufli- 
ciently accurate measurements—that his geometry is 
non-Euclidean, and that if he synchronizes two clocks 
on opposite sides of his disk by a light signal guided 
by mirrors so as to travel along the periphery of the 
disk on one side of the axis, the result will be different 
from what would be obtained if the light signal fol- 
lowed a path on the other side of the axis. By such 
purely kinematical experiments the second observer 
ean detect his rotation. In addition he could employ 
dynamical methods. He would find—provided he was 
standing at some point on the disk other than its 
center—that a body held in his hand would exert a 


By Leigh Page, Ph.D. 


pull on him in a direction away from the axis, which 
would be greater the farther away he moved from 
the center of the disk. If he was unaware of his ro 
tation he might attribute this force to a gravitational 
field, but a type of field which obeys a law differing 
from Newton's law of gravitation in two important 
respects: First, the gravitational force is directed 
away from the center, and second, the force increases 
with the distance from this center. Einstein's equiva- 
lence hypothesis asserts that the observer on this disk 
could not tell in any way whether he is located on a 
rotating disk or at rest in a gravitational field of the 
type described. Therefore space in such a gravitational 
field must be non-Euclidean in the same degree as on 
the equivalent rotating disk, This illustration of the 
meaning of the equivalence hypothesis is made use of 
by Einstein himself (Relativity—Translation by R. W. 
Lawson, Henry Holt & Co., 1920, Chap. 23), and has 
been repeated by Mr. Bolton in his prize winning essay. 
It is the non-Euclidean character of space on a rotat 
ing disk which has proved a stumbling block to some 
readers of Einstein's theory, and which it is proposed 
to examine in detail. 

Suppose that a number of short measuring rods 
identically alike are divided between the observer A 
on the rotating disk and an observer B who does not 
partake of the rotation, B places a row of measuring 
rods end to end under the disk along a line extending 
from the center out to the edge, and a ring of rods all 
the way around the periphery of the disk. As his rods 
are stationary, he will find that the number of rods 
on the circumference of the circle he has constructed 
is just 2 r times the number on the radius. Now let 4 
do the same, placing his rods on the disk. Each rod A 
has laid along the radius will appear to B to have the 
same length as his own, but the special theory of rela 
tivity teaches us that the rods laid along the circumfer- 
ence—since they are moving in the direction of their 
length—will appear to B to be shorter than his sta- 


tionary rods, Therefore if B makes a count at any 
instant of the rods laid by A on the disk, he wil! find 
the number around the periphery to be greater than 
2 mr times the number along the radius. As we are 
dealing here with a count of discrete objects, A wilioget 
the same results as B. Hence A's space, if measure 
ments are made in the way we have described, is non 
Euclidean. 

Suppose, though, that A places his rods on the disk 
while the disk is at rest relative to B. Then, of course 
A will find that he has placed 2 wr times as many 
rods around the circumference as along the radius. If 
now, the disk is set into rotation, carrying with it the 
rods placed on it, what is going to happen? Unless the 
relativity theory leads to a contradiction, one of three 
things (or a combination of them) must take place. 
First, the rods along the radius may remain end to end 
in a straight line, and small gaps appear between ad 
jacent rods along the circumference so that if the 
latter are pushed together additional rods will be re 
quired to complete the circuit; second, the rods along 
the circumference may remain end to end and it may 
be necessary to remove some of the rods along the 
radius to prevent buckling; or third, all the rods may 
remain end to end but the initially straight row along 
the radius may become curved as a result of the rota 


tion so as to resemble one of the spokes sometimes seen 
on fly wheels. In the first case B would conclude that 
the radius of the disk had been unaffected by setting 
it into rotation, whereas in the other two cases the 
disk would appear to him to have shrunk, Which of 
these effects would actually occur could not be pre 
dicted without a much greater knowledge of the struc 
ture of matter than we have at present, and to settle 
the matter by experiment appears hopeless on account 
of the smallness of the effect for velocities of rotation 
low enough to avoid disruption of the disk. Of course, 
centrifugal strains due to rapid rotation are supposed 
(Continued on page 259) 
















Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 


Mining Coal in Germany 
To the Editor of the Screntiric AMERICAN: 


Assuming that you desire the greatest amount of ac- 
curacy in your publication, I call your attention to page 
635 of the issue of December 25, 1920.) — 

There is an illustration of the Lubecker type of ex- 
cavating machine which is stated to be “Scraping off 
the coal in the open mines.” 

The writer is very familiar with this type of ma- 
chine and calls attention to the fact that the machine 
as shown is stripping the overburden from the coal 
deposit after which the coal itself, in a comparatively 
thin vein, is mined out. 

You will realize of course that the description given 
in connection with the picture would assume a coal 
vein thirty feet in thickness, starting at the ground 
level. Gro. B. MASSEY. 

Chicago, Il. 


Wireless Range and Magnetic Storms 
To the Editor of the Screntiric AMERICAN: 

In the Radio News for December, 1920, is an account 
of the receipt in Scotland by a wireless amateur, Mr. 
George W. Benzie, of wirelessly transmitted speech 
from the station of Mr. Hugh Robinson at Keyport, 
New Jersey, 200 watts being used, and Mr. Gernsback 
Suggests in an editorial that “all such freak messages 
take place only during magnetic disturbances of the 
earth.” 

This suggestion is of interest because I had already 
pointed out in my paper on wireless telephony, ‘“Trans- 
actions of American Institute of Electrical Engineers,” 
July, 1908, that super-positions of curves of magnetic 
disturbances furnished me by the U. S. Weather Bu- 
reau with the curves taken by me of relative intensity 
of transatlantic transmission showed that the curves 
had the same character and that therefore the two 
phenomena were related to each other. 


Two and a half years ago I published in the Ncer- 
ENTIFIC AMERICAN an account of the first transmission 
of speech across the Atlantic on several occasions in 
the spring of 1908 between Brant Rock, Mass., and 
Macrihanish, Scotland. 

It would be very interesting if some one in a position 
to obtain access to the records of magnetic storms 
would ascertain if there were not strong magnetic 
storms in the spring of 1908 about the time this first 
telephonic transmissions took place. 

Of course, the transmissions referred to, since they 
were carried out with professional apparatus and 
towers 420 feet high and one kilowatt of energy at 
17,000 cycles, are not by any means comparable as a 
feat with the receipt by Mr. Benzie from Mr. Robin- 
son's station but it would nevertheless be a matter of 
scientific interest to know if the transmission on the 
two dates referred to occurred during magnetic storms 
as, if so, it would tend to confirm Mr. Gernsback’s 
theory and the relation of the curves for transatlantic 
transmission and magnetic disturbances referred to in 
my 1908 paper. REGINALD W. FESSENDEN. 

Boston, Mass. 


Steam Airplane? 
To the Editor of the Scienriric AMERICAN: 

I note a recently published statement that eighteen 
aviators have lost their lives in the United States aerial 
mail service since May 15, 1918, and as many of these 
accidents were doubtless due to engine failure I write 
to suggest that there appears to be every reason to be- 
lieve that steam engines could be successfully used on 
flying machines instead of internal-combustion engines, 
and thus one great cause of accidents removed, In an 
account of Sir Hiram S. Maxim’s experiments with air 
planes in 1892 I find the following: “He built a pair of 
compound engines, with cylinders of high-grade cast 
steel, which, together, weighed 640 pounds and, with 
a steam pressure of 320 pounds to the square inch, 
developed 362 horsepower, or one horsepower for every 
1.76 pounds of weight. Steam was supplied by a special 
water-tube, oil-fired boiler, which weighed about 1,000 
pounds,” and besides there was “600 pounds of water 
in the tank and boiler.” This makes a total weight of 
2,240 pounds for the engine, boiler and water (fuel 
weight not being stated), or less than 6.12 pounds per 
horsepower, as compared with a weight of 8 or 9 
pounds per horsepower for the Wright brothers’ en- 


gine of 1909, and surely much greater efficiency in the 
matter of weight per horsepower can be secured lbiy 
making use of the modern improvements in light-weight 
steam engines as exemplified in the Doble and othe 
steam automobiles, As the advertisements say-—-“‘event 
ually, why not now” use steam engines on flying ma 
chines? Then, with the advent of the helicopter (which 
seems quite near), with its ability te land safely any 
where, and its safe controls consisting of propellers 
instead of inert plane surfaces, aviation will be safe 
Livermore, Cal. Ev_mesr G. Stiui 


The Big Navy 
To the Editor of the ScienrTiric AMERICAN: 

Kindly allow a word of appreciation of your articles 
in your issues of January 8 and January 22 on the 
question of disarmament, I have admired your paper 
for many years and I am convinced that today yot 
are rendering to humanity a great service because of 
the position which you take in this matter 

Ft. Wayne, Ind, 


“His Hair Turned White Overnight” 

To the Editor of the Screntiric AMERICAN 

All my life I have heard persistent but not very well 
authenticated reports of causes in which a man's or 
woman's “hair has turned white in a single night 
The cause to which it is attributed is usually fright 
or worry. I have never had opportunity to lnvestigute 
one of these reports nor sufficient credulity to accept 
it without proper verification, and [ should lik 
a discussion of the matter in your columns 

To me it seems that when a portion of a hair is well 
outside the skin it is from there outward technically as 
dead as if it were cut off and sealed up within a locket, 
for it no longer has either nervous or nutritional con 
nection with the body except for a little external oiling 

A man’s natural hair turning white in a night would 
surprise me as much as if his wig lying on the dresser 
underwent a like chromatic transformation between 
suns, 


JAMES STRACHAN 


e to see 


Perhaps the early (and later, also) reports of sudden 
grayness originated in cases of the removal “in a 
single night,” of hair-dyes when people far past middle * 
age were ready to give up (without revealing thei! 
secret deception) the hopeless struggle of trying to keep 
up a youthful appearance, 

Forsyth, Georgia. Wapet Hampton STeMr_e. 
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His assistant turns the newly formed sheets upon pads of felt. After a sufficient pile has been 
Drying loft of hand-paper mill, where the sheets are allowed to dry 


The manufacture of hand-made paper as practiced today 


By Dard Hunter 


were much more detailed and elaborate in character. 
All of the paper used in England until 1494 when 
the Tate mill was started, came from the Lowlands 


and while the material used was good the workmanship 


was not the best. Caxton, England's first printer, in 
order to get sheets of an even thickness and color had 


to sort over paper of many different makers and dates 
Chis would account for the presence of so many differ 
nt watermarks in books printed in the fifteenth cen 
tury It is not uncommon to find as many as eighteen 
or twenty different papermarks in a single volume. 

Chree or four hundred years ago the average work 
man could not read and it was necessary to appeal to 
him by means of pictures and symbols. It is thought 
the watermarks were likely used to designate 
sized paper from another and to give it a name. To 
simply mark a mold with figures or letters would 
have meant little to the artisan of the fifteenth 
tury so emblems were used and such marks as fools 
hand, post, crown and pot were primarily used 
as marks of identification to distinguish one sized mold 
or sheet of paper from another. 


one 


cen- 


cap, 


During the fifteenth and sixteenth centuries after 
lighter wires came into use we find the designs be- 
coming more complicated and different kinds of ani- 

















val is made in a different color from the margin of 
the sheet by stenciling out each in turn; the two portions of 
the sheet are united while still in the wet pulp state 


Wove mold for making sheets of paper 
in two colors 


termarking Hand-Made Papers 


of This Obscure Art, as Practiced in Ancient and Modern Times 


mals were pictured in abundance. These watermarks 
were probably used to designate the sizes and kinds 
of paper as well as trade-marks and symbols of the 
makers, The cock, a French mark of 1402, exhibits a 
deal of motion and life as does the drake of 1411. The 
dog from the year 1479 is indeed full of vigor; not one 
of these few examples could have been made by an 
unskilled draughtsman. The human 
much used as a watermark, 

Modern watermarking of laid hand-made paper is 
accomplished in precisely the same manner as it was 
in the fourteenth century but, as in all 


figure was not 


lines of en- 
deavor, Many minor improvements have been made. 
The wires used in modern times for forming the de- 


signs are usually of brass, silver plated, and are made in 
twelve diameters, measuring between 18/1000 to 32/ 
1000 of an inch. The sewing wires used in binding the 
marks to the molds are about 5/1000 of an inch in 
thickness. Such sewing wire is too fine to leave an im- 
pression in the sheet of paper. The simplest form of 
watermarking is accomplished by the use of these wires 
twisted in the form of lettering, crests, trade-marks 
or any emblem where an outline design can be used 

The shaded watermarks which are made in the woven 
wire covering are the most artistic and will admit of 
the most complicated form of design, The woven wire 
is made in very much the same manner as woven cloth 
and with its invention new possibilities in watermark- 
ing were opened up but were not developed extensively 
until the middle of the nineteenth century. The weav- 
ing of these wires for mold covering is done both by 
hand and machine on special looms; the wires first be- 
ing passed through diamond dies to insure smoothness 
and uniformity. 

The method of making shaded watermarks was origi 
nated about seventy-five years ago by Mr. W. H. Smith 
an English paper-maker. The process consists of mak- 
ing an electrotype of a model or bas-relief of the ob- 
ject to be reproduced in the watermark and backing 
it up with lead or gutta percha to hold it firm Che 
woven wire or gauze is then pressed into the mold or 
matrix and the impression in the wire is mounted 
as a covering on the wooden frame of the mold and 
used for making paper in the same manner as a laid 
mold. It is difficult to form a shaded mark on a 
wove mold in the wet fibrous pulp. It requires a 
special treatment of the rag pulp to give a clear, sharp 
watermark in the sheet. This method of watermark- 
ing paper is used in making portraits and all objects 
where an exact reproduction is desired, as it is possi 
ble to give any degree of lightness or density. The 
deepest impressions in the wire covering of the mold 
cause the pulp to lie the heaviest and the highest parts 
of the mold give the thinnest part in the sheet of paper 
In a light-and-shade papermark the heaviest part of 
the design of picture will be about three times as thick 
as the margin or outside of the sheet while the thin- 
nest part or highlight of the picture will be little more 
than a very thin film of fibers, 

Watermarked note papers of this variety are used 

(Continued on paye 259) 
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A New Type of Displacement 
Speed Boat 


T the recent Motor Boat Show in the 
A Grand Central Palace, a new dis- 
placement type of motor boat named “Tar- 
pon” ereated quite an interest, because 
it had shown high speed efficiency, and 
qualities of seaworthiness most unusual 
in a speed type of boat. 

In general appearance it looks like the 
concave “V" bottom runabouts so familiar 
to yachtsmen. The secret to the inven- 
tion appears in the construction of the after 
portion of the bottom. To illustrate this 
construction a sketch is shown of the 
boat. The wedge-shape area of the bot- 
tom as designated by “A” is 13 inches 
higher than the rest of the bottom. “B” 
represents the shaded areas around the 
wedge-shape opening. “C” is the normal 
load water line at rest. When the boat 
is driven at speed, the concave “V” shape 
of the forward portion of the boat causes 
the boat to lift, and a considerable area 
that was wetted at rest is not in contact 
with the water at speed, and this de- 
erease in frictional area permits any given 
power to drive a boat at higher speeds. 
This action is the same as that of the 
standard concave “V" bottom models. 
But this improvement now discloses ad- 
vantages over the standard “V" bottom 
models, because in the area “A” some 30 
sq. ft. of frictional surface is also elimi- 
nated and the result is an increase in 
speed efficiency of 10 per cent. At full 
speed the boat rides (or planes) on 
shaded areas “B” and the relative inten- 
sities of the shaded areas represent the 
relative capacity of each portion of the 
bottom to carry weight. This shows by 
heavy shading that the primary contact 
between the dense water and the planing 
surface is the most effective lifting area 
on the bottom. Forward of heavy shaded 
area the fuzzy area shown on the draw- 
ing denotes frothy, disturbed water pre- 
ceding the dense contact of the water and 
planing area: this broken water has no 
lifting value. 

It will be noted that after primary con- 
tact, the areas farther aft are progressive- 
ly less effective as lifting or planing areas 
and are so denoted by lighter shading. 
Moreover, it will be noted that the chine 
areas (outside edges) of the planing 
areas show efficiency farther aft than 
the area toward the middle. This is due 
to the fact that in the middle areas the 
distance to primary contact is greater, 
and the fact that the concave “V” shape 
of bottom tends to crowd the water to- 
ward the chines quite densely. This 
brings us to another feature of the in- 
vention. It was found that a standard 
concave “V" bottom created a vacuum in 
the area eliminated in this new invention 
as shown in area “A” and caused undue 
settling of the stern and undue elevation 
of the bow. In the “Tarpon” the stern 
rides on the surface of the dense water 
and throws only a feather of thin spray 
off the sides as shown in the photo. More- 
over the “Tarpon” takes advantage of the 
improvement by adding several inches to 
the bow freeboard thereby making it bet- 
ter for rough water at low speed. A 
Standard speed runabout could not stand 
the added freeboard, because the bow 
would rise so high at speed that the driver 
could not see over it. 

The !ast outstanding feature of this 
boat is seaworthiness, which has always 
heen a sore point with speed-boat models. 
If speed were eliminated from considera- 
tion, the best model for seaworthiness 
would be a double ender like a life boat, 
because it would have its greatest dis- 
placement midship, and practically no 
displacement at the ends. The “Tarpon” 
has its greatest displacement midship, has 
a pointed bow and its displacement at the 
Swallow-tail stern is very little —By 
L. L. Tripp. 
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The newly-developed displacement boat running at full speed, showing 
how it rides with a minimum contact with 
the water 














Bottom view of the newly-developed displacement speed boat. At 
full speed the concave “\V” shape of the forward portion causes 
the boat to lift 




















A moment after the engineer has applied the air pressure the logs are unloaded 
from the cars. The compressed air releases the pins which 
hold the side stakes in place 
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Track and cableway employed in operating motor trucks between the quarry 
and the shipping point. The track consists of two trough-shaped, steel run- 
ways, spiked down te wooden ties 





New Uses for Old Battleships 
1. United States Navy, instead of 

ruthlessly scrapping its old battle 
ships by selling them to the junk man, is 
finding new service for them in the Navy 
It is proposed to turn seme of the older 
ships into tank barges of large capacity 
To this end, the turrets, guns. aru Yr and 
interior bulkheads will be removed until 
nothing but the shell of the sh p is left 
The interior will then be re 
the ships serviceable as oil tankers ay 
of the battleships, the “Kearsarg: f 


mnlit ve rence! 


= um 
ous in her day as having been, with her 
sister ship, the “Kentucky the 
mount the double-deck turret, i 
transformed into a floating crane, and ou 
colored cover shows this craft as she w 
appear when the metamorphesis has bee 
completed, The superstructure of 
ship, in the way of rotating crane, engi: 
house, et cetera, is shown in our illu 
tration, The hull of the ship has been re 
constructed with a view to giving it it 
creased lateral stability, so that it ma 
be able to withstand the overturni: 
movement when the crane is lifting he 
loads at its full reach Phe advantage of 
the floating crane is that a ship can have 
her guns and other heavy pat removed 
without having to go into dt dock 
even alongside the wharf rh Neat 
sarge” will be big enough to carry a heavy 
load of guns and armor plate wherever 
she may happen to be, and transfer het 
loads while she is moored alongside a 
ship. 


Heat Insulators 

Bie Bureau of Standards has made a 

somewhat extended investigation of 
heat insulating properties of materials 
used in fire-resistive construction, Cylin 
drical specimens were heated in a suita 
ble furnace. temperatures at different 
depths in the specimen being measured 
during the test. 

Technologie paper No. 130, of the Bu 
reau of Standards, embodying the result 
is now ready for distribution and those in 
terested may obtain a copy by addressing 
a request to the Bureau. 


Unloading Logs with Compressed 
Air 


Rp toaragpa device that is proving of 
ZX great service in logging operation 


makes it possible to unload eighteen cars 
of logs at a pond in six to eight mir 
utes. When the train is properly spotted 
at the pond the man in charge of unload 
ing adjusts the lock pins and then gives 
the engineer the signal to apply the air 
The engineer makes a 20-pound applica 


tion, which operates the device, releasing 
the stakes on the side next to the poi 
and allowing the logs to roil freet Phe 
outside rail of the pond track is elevated 


15 inches above the inside r: 

The stakes are then put back in place 
the lock pin replaced, and the car is then 
ready to load, One company in Arizona 
that uses this device now operates with 
just one-half the rolling stock former 
used, The time at the pond eut very 
materially. One man can bandle the un 
loading at the pond. 


Tracks and Cables for the Motor 
Truck 
N automobile track, probably the first 
A 


of its kind, is in constant use in the 
granite quarries of Quincy, Mass rhe 
unique track is built on the site of one of 
the first railroads in the United State 
It is employed to take out blocks of ¢ 
ite from the quarries to the shipping point 
and permits heavily laden motor ‘truck 
to negotiate the steep grade withon 


danger of any sort, even in sever 
weather, The 1 
the trough-like steel 


iotor trucks operat 


change in the usual wheel and ‘ juiy 


ment cable being used becauss f the 


steep grades 
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Each orange is serubbed separately in revolving spiral brushes, rinsed, and sent on to be dried by air blast. Right: From the grading table the fruit passes through an automatic weighing 
machine and then betweer verging rollers that allow the fruit to drop through into the proper bin, according to size 
Grooming and grading oranges for the market by the latest machine processes 
) . o 
Putting Rejected Oranges to Work 
How California Fruit Growers Are Utilizing Their Citrus By-Products 
By Arthur L. Dahl 
the grow ind marketing of any kind of fruit of the most efficient and successful goéperative market working along the line of converting the fresh pulp into 
great p u o cut down the percentage of ing organizations in the world, and one of the resuits marmalade, while the skins are used for the extraction 
I ib rding of fruit not quite up to of that coiperation is the development of a means’ of orange oil, for which there is a considerable demand. 
rd in ay irunce and size, even though the for utilizing a large proportion of this cull fruit. The The fresh cull oranges, after being sorted to take 
ig as good as the accepted kind task of experimenting in the utilization of this waste out all of the rotten and undesirable fruit, are run 
e ¢ ! California, though not of the was too heavy to be assumed by individual growers, but into an automatic slicing machine, where the fruit is 
j i kind, must nevertheless be boxed with an organization made up of several thousand cut up into small pieces, so that all of the valuable 
hipopn lition to withstand the exi orange and lemon growers it was possible to employ properties of the fruit may be easily got into suspension 
of i I I the continent and nu food chemists and erect experimental laboratories to in the first cooking process. 
andl Lolo ind dealers before it develop uses for citrus by-products, and this, in effect, From the slicing machine the fruit is dropped in 
I mer As most of the oranges sold in is what the marketing association did, through its sub large steam jacketed kettles, where sufficient water is 
ha t lifor growers are marketed on sidiary, the Exchange Orange Products Company. The added to keep the fruit from burning, and the whole 
' ba th strict standards as to size and Department of Agriculture aided in the work by es- mass is boiled into a heavy pulp. After a given time, 
earal je that a large percentage of tablishing a branch of the Bureau of Chemistry at this pulp is run through a continuous press, where all 
rir len grow are discarded from Los Angeles, and within the last few years more than of the acids, fruit sugar, and other valuable properties 
n trade by reason of blemishes, mis $100,000 has been spent in experimental work, of the fruit are pressed out and collected in a large 
‘ md other cause Such oranges and lem While the by-products industry is still young, there tank, where the temperature is kept uniform and the 
ire ca l | and in the past they were virtu are now more than 20 factories for the manufacture of juice standardized for all of its valuable properties. 
1 dead the growers, as the local markets marmalade and jellies from orange pulp, and consider- From this tank the juice is pumped through a large 
’ g ted and no other means were at able business is done on dried orange peel, orange filter, which has a capacity of over 200 gallons an 
them. In a year of normal crop vinegar and other food products. Similarly, several hour, and in this filter all of the flocculent matter that 
1 , mately 28,000,000 pounds of cull plants are engaged in the manufacture of citrie acid is carried through the press by the juice is removed, 
‘ ind in ding uses for this discarded fruit and other chemicals and oils from cull lemons and and the resultant product is the essence of the fruit— 
California (;rowers Exchange serves not oranges, and new uses are being found, from time to clear, sparkling, of uniform chemical composition, and 
Ss member uit the publie at large, for it turns time, for the residue, The refuse from the citrus cull without any of the fibrous substance so common in 
lic W into worth plants is even saved and used for fertilizer. orange products and with little or no food value. 
‘ t growers of California have formed one In the utilization of cull oranges, the Exchange is (Continued on page 259) 
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npurities taken out, and a 


shows the 


econd boiling effected under vacuum. 


resulting 


, the strong citrie acid liquor is pumped into the first erystalizing pans, where, after cooling, it forms a thick black mass, 


white ¢ 


At the point of crystalizing, the liquid is pumped into another shallow pan to cool. 
ystals ready to be washed and finally purified for packing 


Right: This mass is 
This picture 


Making fruit extracts out of the part of the crop that cannot be sufficiently groomed for sale raw 
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a : Using the Vacuum Tube So That . ordered: the machine is operate j 
; the Deaf May Hear oe twenty-four hours if need be or not at a 
i ‘ . according to the immediate demand for 
HE problem of developing an electrical — barrels; the paper in the form of com 
instrument that will be an aid to the pact rolls takes up little space as e 
partially deaf, as glasses aid those whose pared to empty barrels: and the pape 
vision is defective, has engaged the at barrel is a lighter and tighter container 
§ tention of some of the world’s greatest The paper-barrel machine is the in 
; scientists and physicians. vention of George C. Snyder of New York 
F Considerable progress has been made in City, although its development to the 
the development of telephonic hearing aids commercially practical stage has been 
for the deaf, but due to the inherent limi- é brought about by others. As will be neted 
tations of the telephone transmitter and . in the accompanying center view showing 
receiver, development along this line had 4 the machine, it consists f a two-part 
apparently reached its limit when what mandrel which is capabie of being rotated 
is nowadays known as the “vacuum tube by power and also of being more or less 
amplifier” opened a new field for re- = ” drawn apart, a paper feeding and coating 
search and development. Due to the fact j hn , a mechanism, a slitter, and a collectio f 
that it is a distortionless amplifier of , ; accessories for controlling the size and 
minute electrical impulses it is adaptable F thickness of the barrel being turned out 
for use in an electric circuit between the To start the operation, the end of the 
telephone transmitter and receiver. In roll of paper, which passes through ten 
other words, it conveys and reproduces sion rollers and over the coating mechar 
human speech more clearly and loudly ee - ‘ ism which coats one side of it with the 
than any electrical hearing aid so far ¥@cuum-tube amplifier set developed for aiding persons of poor hearing. Note adiecies Sasie.. ta dba a 
: we the diminutive vacuum tube near the pair of telephone receivers : rie —— a 
produced, mandrel and inserted in a slot rhe man 
It has remained for Earl C, Hanson of Washington, Making Barrels Out of Paper drel is then rotated by power for a certain number of 
D. C., to apply the vacuum tube amplifier as a hearing T appears as though the barrel problem, which is turns, after which a slitting wheel is brought into 
aid for the deaf. The result of his extensive work with an important one in many industries, has been action for cutting the paper into two strips. Then the 
vacuum tube amplifiers is represented in the highly solved at last. A highly ingenious machine which may (Continued on page 260) 
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arge Left: Cutting the paper strip as the final operation in making a paper barrel. Center: The paper-barrel machine, showing the two-part mandrel with end of the roll of paper inserted in the mandrel 
slot, and the paper-feeding and coating mechanism at the rear. Right: Placing wooden ends on the paper barrels. The ends here shown have been discarded more recently in favor of eitl a 
Pe more substantial wooden end, or, better still, a pressed steel end piece which fits on tightly and reinforces the barrel 
wall How rolls of paper are converted into paper barrels as fast as they are required for shipping purposes 
it— compact set shown in the accompanying illustration, be installed in any plant and operated by anyone, makes Combined Tire and Caterpillar Tank 
ant : which is intended for the use of persons more or less it possible for an organization to make its own bar MOST interesting demonstration wa recently 
1 = deaf. This set may be used anywhere, being quite rels out of paper. The paper is bought in rolls, and given at Hoboken, New Jersey, when new types of 
t portable and entirely self-contained. the barrels are made as needed. Hence there is no vehicles under construction for ihe Ordnance 1 par 
One of the great difficulties encountered heretofore waiting for the barrel man to deliver the barrels ment of the United States Army at the plant of the 
has been that in the effort Front Drive Motor Com 
to obtain volume, the trans- pany were maneuvered lb. 
: mitter has been overloaded, fore officers of the Ord 
causing a roaring or under- nance Department and other 
tone in the receiver. Tele- interested branches of tf} 
phone engineers and those service, Gun mounts and a 
familiar with the character- tunk were run over a s} 
; istics of the vacuum tube cially constructed obstach 
agree that it amplifies feeble having a slope of thirty-five 
: currents without distortion. degrees on one side and of 
This permits the use of a forty-five degre+ on the 
telephone transmitter with- other rhe vehicl Climbed 
out overloading and thereby up and over thi ybstacl 
retains the clear speech re- with ease 
ceived over line wire tele- Probably the most impor 
phony. Persons with nor- tant feature of these ney 
mal hearing, and even those vehicles, which are bein; 
who hear poorly, hear dis- developed jointly | ! : 
tinctly on the standard wire cers of the Ordnance TY 
telephone. Many persons af- partment of the Army 
flicted with deafness use the Mr. Christy is 
, telephone satisfactorily, markable method of 
even though they have diffi- sion, Ordinarily, whe 
3 eulty in 1 shing or- are in motion, the mac 
x dinary m. The perform like the \ 
2 reason for that the pillar-tread vehicles 
_ telephone 3 concen- when high speed is ds 
trates the the ear. - Officers of the U. S. Army Ordnance Department watching a demonstration of a new type caterpillar self-propelled mount over good roads, | t 
Mr. Han ‘rice con for a 155 m.m. rifle at the plant of the Front Drive Motor Company, in Hoboken, N. J. The mount, designed by Mr. are removed 
Sists of a less in- Walter Christy, has many new features and improvements over the type now in us« I long 
(Continue e 260) New caterpillar gun mount and small tank demonstrated for Army officers (¢ 
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A Department Devoted to the Physical Problems of the Plant Executive 


vluction engineers, and all other executives seeking the maximum efficiency in carrying on their 
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Speeding Up the Handling of 
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ll questions relating to plant equipment, factory management, and industrial affairs in general. 


























A crate of wire wheels as it was received at Callao, Peru, after shipment 
from the United States 


head? You keep a close watch on the costs to a minimum, there has recently 
cost of other operations entering into been introduced a new method which is 
production rhe same _ watchfulness simplicity itself. It is known as the 
should be applied to ash handling in skip hoist system, and consists of a 
your plant; for, as is too often the case, bucket running on an Inclined or ver 
it may be one of the most expensive tical track and hoisted by a steel cable 
rhases of your boiler house mainte winding machine, a hoist house and 
hance steel bunker The ashes are collected 

With a view to reducing ash handling from hoppers under the boiler by a 


small push or electric car. The ashes 
are dumped into the bucket. The push 
ing of a button sends the bucket up the 
track, dumps the ashes into a cylindrical 
steel bunker and returns the bucket for 
another load. The entire operation is 
automatic. A small sized skip hoist will 
easily handle eight tons of ashes an hour 

There are several features that recom 
mend this system of ash disposal. The 
unskilled laborer operates the entire 
job. The skip hoist is a mechanical ash 
handling system that is unaffected by 
the destructive abrasive action of hot, 
dripping, wet ashes and grit. Repair 
hills are minimized. The consumption 
of minimum power means low operating 
cost. The elimination of complicated 
parts means less breakdowns and re 
sulting repairs. 


Turning Waste Paper Into an 
Asset 

_ paper as such is worth little, 
and, furthermore, it is a menace 

about any plant. It should be baled and 

shipped direct to the mill in order to 

get it out of the way and realize its 

full value. 

An indestructible, all-steel, hand 
power baler has recently been intro 
duced which serves the purpose of the av 
erage plant. It has a large open top, 
easy to fill, and may be readily oper- 
atecd by anyone. The litter and waste 
of the plant are placed in the machine 
and in a few minutes are converted into 
compact bales occupying but little space 
and representing a minimum fire risk. 
It may be used for baling paper, rags, 
wood or steel shavings, leather scraps, 
excelsior, cloth clippings and so on. 

It is interesting to note that the 
paper barrels described elsewhere in 
this issue are made from chip board 
which in turn is made from waste 
paper, rope and other odds and ends. 
The conservation of such waste must 
result in cheaper chip board. 
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What poor packing methods mean to the South American buyers of our goods 


rom the steamer to the lichter at a South American port. Note the condition of the packing cases, which have been unable to withstand the long 


? i “we? 
ight: What happened to a flimsy crate containing cans of paint. Is it any wonder that goods are stolen in transit? 








he 
in 


ng 


wn ET 


aoe AI ARS 


March 26, 1921 


How Dobbin Pulls 


SMALL horse stands in the laboratory of the De- 
A partment of Agricultural Engineering at the Uni- 
versity of Wisconsin, which was designed by the late 
Professor King in order to study the effect of the 
angle of trace, of the hock muscle, and of the distri- 
bution of the horse’s weight upon the draft. 

To determine the effect of the angle of trace, Pro- 
fessor King attached a steelyard scale to the traces 
and, back of an are, a screw with which he could in- 
crease the pull on the traces. Then, setting the traces 
at a particular angle, the screw would be tightened 
until the fore feet of the horse were just raised from 
their base. In this position he was exerting his maxi- 
mum draft. It was found that when the traces were 
below the horizontal the horse exerted more draft 
than when they were on the horizontal and that the 
draft decreased as the traces were raised; at an 
angle of twenty degrees the horse could exert twice as 
much draft as at zero degrees, The traces at an angle 
have two effects: one, of making it more difficult to 
raise the horse from his feet, and the other, of tending 
to lift the wheels of the vehicle over obstacles rather 
than dragging it over. 

The hock muscle is probably of as much importance 
as the angle of trace. It is the straightening of this 
muscle which pulls the load forward, so that the 
stronger the muscle the greater the load moved. In 
the model the tension of the hock was about twice 
that of the draft and, while the same may not be true 
of a living horse, it serves to show how very strong 
the muscle must be to pull as it does, 

Men may change the angle of trace, but they cannot 
change the hock muscle nor can they change the distri 
bution of weight. The horse must be selected with re- 
gard to the last two for the distribution of weight is 
also of importance. The horse is a lever with a ful- 
crum at the hind feet and, properly placed, weight 
will greatly influence his ability to pull. Using mova- 
ble weights Professor King found that when weight was 
placed at the center of the animal and the traces at 
the horizontal the horse could exert an additional 
draft equal to the weight added; but that if the 
traces were at an angle of twenty degrees the in- 
Other things being 
equal then, the heavier the horse the greater the draft. 
When the weight was placd at the forequarters the 
increase in draft Was more apparent but when the 
weight was at the hind quarters the effect was less. 
This is what one would expect since the longer the 
lever arm the more effective the weight operating 
upon it. Therefore the desirable draft horse has 
heavy forequarters and not so much weight at the 
hind quarters, substituting there a strong hock muscle 
for weight. 

The model horse is still working, for it is now being 
used by the students to determine for themselves the 
truth of Professor King’s findings, 


crease was double the weight. 


Paraffin Percentages 

pee aah galrse tgs materials should be evenly pro- 
portioned with respect to their various component 
parts; otherwise an excess of one ingredient to the 
sacrifice of another may determine ultimately the 
difference between a durable highway and one where 
the outgo for maintenance bulks big. For instance, the 
presence of paraftin, a white crystalline substance, in 
Shale and other bituminous road materials suggests the 
necessity for the examination of products entering into 
the construction of highways. The determination of 
paraffin scale is made possible by an apparatus de- 
signed by the United States Bureau of Public Roads. 
The novel feature about the apparatus is the ad- 
ministration of the water bath. The latter is arranged 
with a temperature control to maintain the water at a 
Specified temperature, which is usually 25 degrees 
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Model horse that demonstrates the best angle 
for the trace 

centigrade for the paraflin determination test. The 
bath is heated by means of an electric resistance coil 
located in the bottom of the miniature water pool. 
The coil is controlled through a telegraphic relay by 
means of toluol-mercury temperature regulator pro- 
vided with electric contacts. 

The complete equipment for making the paraffin de- 
termination consists of: One-half pint iron retort, 
a piece of iron tubing 30 inches long, two 100-cubie 
centimeter Erlenmeyer flasks, 500-cubie centimeter flask 

















Apparatus that shows the paraffin in bituminous 
road materials 

with side-neck for filtering under pressure, freezing 
apparatus, 6-inch test tube of three-fourth-inch diam- 
eter, analytical balance of 100 grams capacity and sen 
sitive to 0.1 milligram, a rough balance of one kilo 
gram capacity and sensitive to 0.1 gram, wash bottle, 
seamless pint tin cup, vacuum pump and connections, 
glass crystallizing dish of 50 millimeters in diameter, 
steam bath, desiccator with calcium chloride, 4-inch 
steel spatula, Bunsen burner with rubber tubing, and 
two iron stands with retort clamp and one ring. 


Photographing Snowflakes 

. time it snows, as the first few 

gently wafted toward the earth, pause a momen 
before you crush them ruthlessly under foot, for 


flakes ure 


these minute particles of frozen moisture nature has 
created decorative designs that for delicacy of effect 
and fairy-like beauty equal anything that man ha 
been able to devise, 

During the many years that he has devoted to ft) 
particular work, Mr. W. A. Bentley of Jericho, Vt., has 
made 3,800 photomicrographs of snowflakes and bas 
found no two of them alike. As a result of ; 
haustive study he firmly believes that the snowflake 





is the most exquisite example of nature's art 
His work has been difficult and has entailed all of 
the patience and forbearance of the true scientist 


However, he has been 
labor, 


rewarded for his 


The great appreciation that they have received 
heen a reward in itself to this farmer scientist \ 
well it has amazed him. When he began this seemingly 
unimportant study he started to make a series of 
drawings of the flake designs. These drawings, of 
which about four hundred were made, proved unsatis 
factory. Dry plate photography seemed to afford a 
medium that would make the photographing of them 
possible. Mr. Bentley secured an apparatus consisting 
of an extension camera coupled to a microscope and 
capable of giving from eight to sixty diameters 
cation (from 64 to 3,600 times). Failures came in 
rapid succession, but with new methods clear, sharp 
images were at last obtained, 

However he soon saw that it was impossible by any 
purely photographic method to show the erystais nat 


magnifi 


urally white on a black ground, So he tried the te 
dious “blocking out’ method of cutting the negativ: 
film away from around the snowflake image it proved 


to be a task of monumental proportions, and yet 
that must be successful as it was the only means 
bringing to light their real beauty 

Mr. Bentley feels that it is impossible to convey an 
idea of the extreme fascination of the work 


The task of photographing the snowflakes is one 
that is more delicate than difficult. The utmost haste 


must be used as once the crystals are separated from 
the mass they evaporate very rapidly, and never last 
more than a few minutes, even when it is extreme 
eold, 

The crystals are usually caught on a black board a 
they fall and are then removed to a glass slide undet 
aun observation microscope. Only a brief glimpse of 
them is possible, during which it is necessary to hold 
one’s breath. If suitable they are placed down on 
the glass slide with the aid of a feather after which 
the slide is placed on the stage of the microscope 
centered, focused, and an exposure of from ten s¢ 
onds to several minutes given, according to ms 
tion and cloudiness, Ordinary daylight is used f 
illumination, the apparatus being pointed out of a w 
dow for this purpose. 

Snow crystals are remarkable in many ways for 
quantity, distribution, origin, and all the important 
parts they play in nature’s plan, Although built usuall 
according to the rule of six, every crystal grows it 
kaleidoscopic fashion from start to finish, and almost 
every moment in cloudland sees them changing for 
They are perhaps the most varied and exquisite exan 
ples of nature's art 

These ever varying outgrowths while uniting to the 
parent crystal ofttimes do so imperfctly or in such a 
manner as to bridge over and imprison minute quanti 
ties of air, forming tiny air tubes within them, or dif 
fuse shadings, which outline more or less perfectly the 
transitory shapes, These present the appearance of 
lines, dots, and fairy-like geometrical figures in endless 
variety, and give exquisite beauty, richness and com 
plexity to their interiors, 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 
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The non-sinkable 
non-sinkable suit 


mail bag and the 


Mail Bags That Won’t Sink 
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Making Window Cleaning Safe 


| i SE WIVES who delight in having 
their home spick and span will «e 
ligt in the 





ew window construction 
which is shown in the accompanying il 
tration ini which is claimed to 
make window cleaning a safe task 
| window construction is the inven 
tion of Mr. Sixt and Mr. Bingham of 
Brookivn, N. ¥ rhe center bead and 
moidin which together hold the win 
dows in place are cut at an angle of 45 
— 





degrees owing a section three inches 
to be removed. 
These strips are then held in place by 
nstructed spring snaps. The 
removal of these strips allows the win 
drawn inward and the win 

held in position by a con 
similar to a hinge 
which fits into the wood, When not in 
use this can easily be fitted into the wall, 


longer than the window 


specially c 


dows to ln 
dlow is then 


struction somewhat 


out of sight 


A Telephone Which Fits in the 
Ear 

much abused term, “the small 
world,” is again being 
this time in connection with the 
tins telephone receiver shown in the ac 
companying photograph. A German con 
cern has developed this small telephone 
as part of a set for deaf persons, and 
the idea is to have the small telephones 
lit inside the ears of the users so as to be 
as inconspicuous and out-of-the-way as 
possible rhe telephone is a perfect bi 
polar receiver, and has a diameter con- 
than the 5-pfennig 
coin shown beside it 

Whether it is the smallest telephone 
recetver or not, is a question It seems 
that the thermal telephone, which 
described in these columns several years 


i HA‘ 
est in the 


used 


siderably smaller 


was 


ago, is still smaller and also fits in the 


ear of the user. However, the thermal 


receiver works on the principle of air 
expansion due to the heating of a small 
platinum wire rhe purity of sound 


obtained with the thermal telephone re 
iver is remarkable, and far superior to 
run of telephone apparatus, 
absence of a diaphragm. In 
doubtful if 


the general 


due to the 


this connection it is very 
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Special construction for windows which 
permits window to be swung in for 
cleaning 


Tiny telephone receiver which is worn 
in the ear, and measures less than 
diameter of a dime 


telephone receiver with its 
tiny diaphragm can reproduce 
as clearly as the usual telephone receiver 
of far 


the present 
speech 


greater size 


A Grease Gun for Every Bearing 
NEW grease cup has been perfected 
A by a Mr. Davis of San Francisco, 
Cal., which is practically a little grease 
gun for bearing and does away 
with all the troubles that other grease 
cups have, such as leaking through the 
the plunger, losing the top, 
crossing the threads, and refilling. It is 
quickly filled because there 
are no threads to re-enter, thus saving 
both 
One of the 


every 


threads or 
easily and 
time and grease. 

features of this 
cup is the spring metal plunger. This 
is a thin spring metal plunger, slightly 
like a shallow saucer. It ex- 
erts a firm, uniform pressure against the 
sides of the barrel, making the cup dust- 
leak-proof, grease-tight and oil- 


leading 


concave, 


proof, 
tight. 

Not merely grease but oil may be ap- 
plied with any required pressure just as 


with the use of a grease gun, It insures 


reaching all dry or dirt-encrusted parts, 
procuring positive and thorough lubri- 
eation. All grease or oil goes into the 
bearing and not a particle goes on the 
outside of the cup, according to the in- 


ventor. 
The new cup is easily and quickly 
tiled. The metal cup is opened and put 


back as shown. Compare this with the 
old screw telescope cups, the ever-recur- 
ring bother of re-entering the thread 
with the danger of threads, 
thus making the cup leaky and worth- 


crossing 


less. 

Another feature is the unit mechanism. 
rhe plunger and top are fastened to 
he barrel; one cannot lose or mislay 
a part. After filling the cups there is a 
surplus that can be used instantly with 
just a turn of the plunger. 


Turning Pliers Into Self-Opening 
Shears 

\ JITH the attachment for pliers 

shown in the adjacent photograph, 

a slip-joint design can be turned into a 

pair of self-opening shears. It is only 

















A simple attachment which converts 
ordinary pliers into self-opening 
shears 


necessary to snap on this new shear at- 
tachment. The work takes but a few 
seconds and the convenience of having 
a tool of such a combination in garage 
or workshop is self-evident. The at- 
tachment will cut wire and metals not 
exceeding in thickness a medium gage. 


A Ball-Bearing Ventilator 


AS American manufacturer has re- 
4 cently brought out a rotary ball- 
bearing ventilator which is said to main- 
tain a steady flow of fresh air without 
operating expense. It applies the free 
power of the passing breeze to create 
a suction. This ventilator is provided 
with a fin which causes it to face in the 
proper direction, no matter how slight 
may be the breeze, as well as with a set 
of shutters which may be closed in order 
to reduce the suction. 


Playing Safe with High Voltage 
Circuits 
pert from which the safety plat- 
form shown in the accompanying 
photograph made, is specially 
treated so that contact with 25,000-volt 
circuit will not hurt this workman as 
long as he is standing on this platform. 
There will be a discharge to his hand 
as he makes or breaks contact, due to 
the capacity of his body, but the plat- 
form itself has no eapacity so that after 
contact is made there is no sensation 
felt. 

Similar platforms, provided with rail- 
ings and suspension members, are now 
being employed in “live” line work. 
Such platforms, while ensuring safety, 
do not handicap the linemen in their 
work. The linemen can now make re- 
pairs without the inconvenience of shut- 
ting off the power. 


was 

















Two of the newly-developed grease 
cups, shown in use and opened 


Recent Patent Decisions 


Good Faith Is Not Sufficient in a 
Trade-Mark.—This is an appeal from 
a decision of the Patent Office overrul- 
ing the opposition of the Proctor & 
Gamble Co. to the application of Eney 
Shortening Co. for the registration of 
the sign “Esco” as a trade-mark for a 
lard substitute. 

The opposer shows that it is the owner 
of the sign “Crisco” as a trade-mark for 
a lard substitute, and alleges that, as its 
goods are of the same descriptive quali- 
ties as that of the applicant, the marks 
being similar, confusion would be likely 
to result in the minds of the public. 

The applicant says that its mark is 
made up of the initials of the corpora- 
tion with the termination “Co.,” and 
seems to think that there is something 
in that which should entitle it to have 
the mark registered. The court denies 
the force of this argument, and decides 
to reverse the opinion of the lower court 
and to hold that the use of the sign 
“Esco” would cause confusion with the 
sign “Crisco.” It is held that the trade- 
mark statute takes no account of the 
origin of a mark, the only question being, 
would its use be likely to result in con- 
fusion? In which case it is unregistra- 
ble.—Proctor & Gamble Co. wv. Eney 
Shortening Co. U.S. C. C. A. of D. €. 
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Standing on this little platform of 
specially treated wood protects the 
electrician from shock 
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AAKON L. DENNISON 


Pioneer of American Watchmaking and the Waltham System of Standardization 





The Twelfth Part of a Human Hair 
as a Standard of Measurement 
) tea the twelfth part of a 


minute error cannot occur in a Wal- 
human hair being the difference tham Watch without discovery. 

between Waltham standardized 
accuracy and the variable guess- 
work in foreign watches. 


What does this Waltham accuracy and 
close inspection mean to you? 


When you buy a Waltham you possess 
the world’s most accurately made 
watch. You own a watch that can be 
readily, and what is most important to 
you, perfectly and economically re 

paired—at an upkeep cost at least so 
per cent lower than the repair of for 

eign made watches whose method of 
less accurate manufacture has not kept 
pace with Waltham genius which is 
American. 


Waltham produced, by Waltham genius, 
methods of measurement and gauges 
to measure so infinitely accurate that 
the Waltham Watch decame and is the 
most perfectly constructed watch i 
the world. 

If in the lower plate (illustrated) there 
was a measurable difference between 
the location of one bearing from an- 
other, it would mean irregularity in the 
time-keeping performance of that 


That is why we say truthfully- 


watch. Waltham hasso perfected unique 


“Waltham placed 


America 


first, 


in 


gauges 


and standardized a system of 


o. 2 ” 
watchmaking. 


This is one more good 





infinitesimal measurement, that such a 


Waltham Colonial A 


1ely thin at no sacrif ice of accuracy 
Maximus movement 21 jewels 


reason why you should 
This story is continued in a beautiful booklet in which you wi 
a liberal watch education. 


Sent free upon request. 


own aWaltham. 


ll find 


Riversid eme nt 19 jewels y y " _ 
"$200 to were or more Wa ttHam Watcu Company, WALTHAM, MASSACHUSETTS 
depending upon the case 


WA 


THE WORLD'S WATCH OVER TIME 


Where you see this sign they sell Waltham Watches 
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| Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 
Of Interest to Farmers PIPE LIFTER.—W. H. Scuvtrz, Bartlett, Medical Devices | TENNIS RACKET.—P. A. VarLe, 565 W. 
il objec ‘ this ir o s » provide Yashing slv *hicag Q y. , 
BLOWER DEVICE.—P. Comma, Aptos, Cal. | lh) An oblect of this Invention is to provide | THERMOMETER COVER.—D, H. Mis, 2 potest shag Sng _ i. Among tis 
device yy means o Ww . sipe se — a cts , E » re 
: : ; ; te aac pint } . 1 . ric : a pi; . e¢ Fig Ford Ave., Oneonta, N. \. This invention has principa rT) green which the invention has in 
nection wi gas ells, artesis ‘ils, 7” ‘ “ . * ™ riew > one > 2 > > 
ering and : } ‘ - d M a 7 : -- for its object to provide a cover of flexible ies . bw by nable tae game of tennis to be 
} dropped on the ae : poo ~ - aa a gee Pc pre " elastic material that may be used during the nP mcr pany Leaerrpannianie gtr Peg ca 
, # —— ff + trees The ay? “- s ive! : ‘ — the sagas. oe use of the thermometer to avoid the necessity ~—s of the 7 game of tennis in the art 
urther objec 8 ro » ” . $ : y Vv , “ » 
le means of separating : . a S he on bisa - a re ‘ - of washing, drying or the like after use, and : ee = ge veh to avoid rebounding of the 
is 8s ile ance srefore no AS 4 2 > } ge é q > 8 > 28 : ace isha 
aa all an he tek. one ag ~ xerefore not easily liable to ge to prevent the swallowing of broken glass or a . ae: desired result is accomplished by 
) ) ore > . 4 P| a 
the device that it may be used “= * — mercury in case of breakage, and to provide ; — carapace an open frame of the usual 
- . - ‘4 Pi m rpe y se > j 
with a conventional blower ap-| LOCK.—H. D. Werutine, 45 Mountain | a sterile or aseptic way of taking temperatures pes , ne . :; oy y formed net producing a 
, View, Orange, N. J. This invention has as| and prevent the transmisston of Infections and| “ eatcrs 7 to : a0 - the ball. 
: an object to prevent the reading of the dial of contagious diseases. GAME DEVICE.—C. V. Torrey, 137 Front 
Of: General Interest a permutation lock when the same is being CUPPING DEVICE = one! St., Marblehead, Mass. This invention hag 
JUSTABLE LEG FOR SINKS AND| opened, thus preventing an unauthorized per-| proaaway, Wateties. ‘Sens my object of the | pertoene reference to a game device employing 
; EK ARTICLES.—O. M. Repion, 181 Front | son from tampering with such lock by trying) invention is to provide a device by means of . reerng talppagrsss pean me adapted to & 
S Bath, M rhe object of the invention | to open the same for his own personal benetit which body parts, such as the breast, may be tecrggens tee ® playing surface to knocking 
a ting lee having meat subsequently 2 ’ se down vertically presented pins, as in the 
is rovide supporting leg having means 7 | stimulated to produce a flow of blood to : me 
, — tieally and lat canine ai . . ol . . game of ten pins and the like. This object is 
pe gt sam ve vertically and 1a KITCHEN TOOL.—E. VerstrraeTe, 615/| weakened or diseased parts by simultaneous Ae 
. ted Pr atructure includes a : - ; S f accomplished by the provision of a mechanical 
! ijuste nh ructure inclu .Washington Ave., Belleville, N. J. Among the! electric and vacuum treatments, the device 
’ 1 al and top. the top having ‘ ; . : manikin constructed to enable the arm thereof 
ea paced sides anc p, th po & objects of the invention is to produce a tool! peing constructed to hold warm water . 
' ' slots therein, caps U-shaped in| ¢ , ‘ ’ * : aa : ie to impel the projectile as thrown by a bowler 
ul mes al L or use in kitchens, and in cooking over a| through which a current is passed while the down a bowling alle 
ection adapted to receive the article to| .amp fire or the like, and more particularly| body to be treated is in contact with the = 
be ported, and bolts passing through the| +ne invention relates to a tool having a tosser| liquid; the cupping device may be easily op- Pertaining to Vehicles 
1dapted to secure said caps in adjusted | .jement for tossing pancakes or lifting other | erated by the patient. 


RACKBAND HOOK.—G. C. WriuiiaMs, Lom 
t ly, M The invention relates to harness, 
und irticularly to a backband hook having 
locking means to engage the trace Among 
the cts is to provide means by which the 
I y be readily applied to backbands of 
know form, locking means to prevent the 
Nn jental release of the trace, the hook and 
ts purtenances being prevented from ex 
erting any rubbing action against the sides 
f ti mal | 

METHOD OF AND APPARATUS FOR THE! 





kk hl ATION OF BODIES AFTER BUR 
1Al \ MRAN 311 I 109th St., New | 
Yor y An object of the invention is to 
produce strong and substantial burial coffin or 
aske which the body may be indefinitely 
prese! 1 It is a further purpose to provide 
sue! -offin or casket having means for con 
ta ng certain chemical preservatives which 
i tl body to presepve the same. 
FUR BUTTON B. Conen, deed., address 
melin Bt. Cohen, ¢/o Baker & Obermeier, 34 
nu St New York, N. ¥ This invention 
for its object to provide an imitation seal 
fur button, arranged to provide the desired 


n fullness the same as is found in real 


unifort 

geal buttons, and to insure long wear with 
out danger of the button being rubbed thread 
bare by use 


| not soil the fingers of the typist. 


FASTENING DEVICE 
COVERS.—C. W. Dong 
Madison, Wis rhe 
to provide a fastening 


FOR CONTAINER 
619 W. Mifflin St., 
bject of this invention is 
in the form of | 
vers which can be de- 
applied to secure a cover in position 
the necessity of | 
to the container, whereby a 


IN, 


device 
staples for container e 
tachably 
to close a 
the cover 


used repeatedly thereby effecting 


container without 
nailing 


cover can be 


| a composition 


A great economy 

DAVIT.—-A. J, Dawson, 21 Edwyn Ave., 
Portsmouth, N. H. The invention has partic 
ular reference to balanced davits, an object 
being to provide a mounting therefor, and op 





erating means which results in balancing the 
weight of a boat se as to reduce to a mini- | 
mum the power necessary to swing the boat. 


A further object ie to provide a construction 


which may' be used for other purposes than 
supporting the beats, such as transporting 
loads from one position to another. | 

APPARATUS FOR THE MANUFACTURE 
oF OXYGEN COMPOUNDS OF SULFUR.— 
T. A. Crayton, 48 Rue de la Victoire, Paris 
France This invention more particularly re 
lates to an apparatus in which the air re 
quired for the combustion, volatilization, and 
oxidaticu of the sulfur, is forced into the sul 
fur combustion furnace at two different levels, 
ao that the secondary air current may not in 
terfe with the outflow of the gases carried 
over the primary air current, thus avoiding the 


back flow of the said gases toward the hearth 


Hardware and Tools 


CAN OPENER B. G. Wortruineton, 19 N. 
Pir Medford, Oregot The invention re 
jates more particularly to an opener having 
a pair of knives and movable in either direc 
tion around the top of a can for the purpose 
of opening the same, the object being to pro 
vide a simple implement adapted for either 
rigcbt- or left-handed persons, as well as for 
the use of one knife after the other has be- 


come dulled. 


| which 


| become lost. 





| 


food for which a broad blade is required, and 
for lifting pot or pan covers or for lifting 
small cooking utensils. 


LOCK.-——T. M. Hrusaneck, Lusk, Wyo- 
The prime object of this invention is to 
provide a nut lock formed of the material con- 
stituting the body of the nut and unitary and 
integral with the nut structure. Another ob- | 
ject is to provide a nut lock in which the lock- | 
ing elements are to be easily and | 
quickly released and are remote and protected | 
from the strains and stresses incident to the | 
operation and use of the nut. 


NUT 
ming. 





accessible 


FISHING TOOL, 
Wymore, Rose Hill, lowa. 
particular reference to tools for fishing, dull 
bits and other implements from wells. An 
object is to provide a device which upon being | 
lowered into a well or other boriag is adapted 
to engage and hold the object to be removed. 
A further object is to so arrange the grappling 
tongs that a variety of different objects may 
be readily removed from a boring. 


H. Currier, address Harry | 
This invention has 


Machines and Mechanical Devices 

TYPEWRITER ATTACHMENT. W. Dz. 
Rerp, 334 Macon St., Brooklyn, N. Y. The in- | 
vention relates to the cleaning of the face of 
type by an operation which is rapid, and will | 
The device 
comprises an eraser presenting a pair of side 
and bristles associated with one of the 
faces forming a brush, against which the type 
has become clogged may be struck for 
clegning the same; the brush may be asso- 
clafed with the type guide and is not likely to 


faces, 


COMPOSITION OF MATTER FOR SEAL- 
ING PISTON RINGS.—J. W. Carta, Platte, 
S. D. An object of the invention is to provide | 

of matter for sealing piston | 
rings so as to prevent oil, gas, etc., from pass- 
ing the ring. A further object is to provide a 
composition which will stand high temperature, 


and which is in itself a lubricant. The com- 
position consists of a refractory lubricating 
paste comprising soapstone, mica, asbestos 


fiber, fake graphite, fine plumbago and mineral 
oil. 

SKIN STRETCHER.—S. and B. FRIEDMAN, 
c/o Reliable Machine Works, 48 Lafayette Ave., 
Evergreen, N. ¥. An object of the invention 
is to provide a stretching means located at an 
angle or incline that when the stretching 
operation is ended, the skin will fall by grav 
ity from the stretcher. A further object is 
to provide means for forcing the stretcher bars 
apart, allowing the bars to adjust themselves 
to the parallel or angular shape of the skin, 


8O 





when it is drawn from the stretcher. 


COMPRESSOR.—G. F. Krigecer, c/o Krieger 
Tool and Mfg. Co., Grand Rapids, Wis. This 
invention relates to compressors such as are 
used in refrigerating machinery, for the trans 
refrigerating medium from gas 
Among the objects to pro 
reciprocating piston structure having 
an active head at each end while the 
body of the piston intermediate of the heads 
is provided with a longitudinal bore through 
which gas may be admitted and passed lat- 
erally outward through a plurality of ports, 
and thence through the piston head past a 
valve fitted movably in the piston head. 


formation of a 
liquid. 


into a is 
vide a 


piston 


| nected between the two receivers and a valve 
| connecting the lower receiver with the engine. 


. | will not impair the smooth surface of the road, 
and to provide means for reversing the skin | 


Musical Devices 


EXTRACTOR FOR PIANO HAMMERS.— 
B. J. Starks, c/o A. H. Shoemaker, Eau Claire, 
Natl. Bank Bldg., Bau Claire, Wis. The in 
vention relates to a device arranged to readily 
operate upon the head, the butt, or the back 
stop of the hammer. A more specific object is 
to provide a device which may be quickly ap- 
plied to the hammer in a manner tightly clamp- 
ing the shank from which the hammer head 
or other member is to be removed. 


Prime Movers and Their Accessories 

APPARATUS FOR FACILITATING THE 
SUPPLY OF OIL TO ENGINES OF MOTOR 
CARS OR OTHER ENGINES.—W. J. DALsy, | 
10 Orient Rd., Magill, South Australia, Aus: | 
tralia This invention has been designed to 
simplify the procedure of supplying lubricat- 
ing oil in predetermined quantities to the 
engine of a motor car. The device comprises 
an upper receiver for holding the oil in bulk, 
a lower receiver for containing the predeter- 
mined quantity of oil to be fed, a valve con- 





The taps to the upper and lower receivers may 
be operated independently or by a rod so that 
when one is opened the other is closed. 


Railways and Their Accessories 

DRAFT GEAR.—G. M. Scuwenp, 1923 W. 
13th Ave., Birmingham, Ala. The invention 
has for its object to provide a gear of the 
character specified especially adapted for use 
with locomotives of any character, and so ar- 
ranged as to prevent jerking of the cars in 
starting and in stopping. The device is oper- 
ated by means of the draw bar which is con- 
nected with compressed air cylinders by 
which the movements of the locomotive will 
be cushioned. 

CONTINUOUS RAIL 
Rinn, decd., address Jas. M. Rihn, 1803 W. 
Main St., Louisville, Ky. The purpose of this 
invention is to provide a track crossing which 
eliminates the usual gaps in the surfaces of 
the track rails at the points of intersection, 
whereby the usual objectional and detrimental 
jars to which a car is subjected in traversing a 
crossing are eliminated. 


DANGER SIGNAL.—P. M. Fev_trHam, Edge 
field, S. C. The invention relates more particu 
larly to danger signals for road_ vehicles, 
adapted to warn the driver of an automobile or 
other vehicle of the proximity of a railroad 
crossing, dangerous curve or other danger. An 
important object is to provide a device which 


CROSSING.—C. M. 


the yielding obstruction ocered to the passage 
of the vehicle being such as not to occasion dis 
comfort to the occupants, or become interfered 
with in any manner by sand, snow or ice. 


Pertaining to Recreation 

TOY.—E. J. Ceparperc, 346 Bloomfield Ave., 
Caldwell, N. J. An object of the invention is 
to provide a toy which represents a kangaroo 
and which is adapted. to be ridden by a child 
and in its movements assimilate the move- 
ments of a kangaroo. A further object is to 
provide a toy which can be sold at a reasonably 





low price, which will be attractive in appear- | 
ance as well as beneficial physically to a child | 
| using the same. 


| Hobart Building, 


AUTOMOBILE LOCK.—R. R. Stasier, 702 
Fidelity Bldg., Baltimore, Md. The inven- 
tion relates to locks for steering wheel shafts, 
The foremost object is to provide a lock that 
is operatively combined with the ignition cir- 
cuit in such a way that the ignition circuit is 
broken as the lock is moved into the locked 
position, and is so arranged that the ignition 
circuit cannot be broken until the lock goes 
into place. 

TIRE.—W. D. Hoox, 209 W. Waldbrig St., 
Savannah, Ga. This invention has for its ob- 
ject to provide a tire especially adapted for 
motor vehicles and capable of being attached 
to the usual wheel for providing a nearly as 
possible the resiliency of a pneumatic tire 
without the liability of the said tire to injury 
from punctures, blow outs and the like. 

DEMOUNTABLE RIM.—L. H. Kricket, ad- 
dress Chas. Schulze, Monroe, La. An impor- 
tant object of the invention is to provide a de- 
mountable rim of great strength and durability, 
which is positively supported and secured with 
its parts locked in assembled position upon 
the wheel, but which may be readily removed 
from the wheel and readily and easily de- 
mounted. 

LUBRICATOR.—E. J. TimeRMAN, 232 Cres- 
cent Ave., Syracuse, N. Y. The present inven- 
tion relates generally to lubricators, and _ per- 
tains more particularly fo lubricators for ve- 
hicle spring shackles. It is the prime object 
of the invention to provide means by which 
the lubricant may be effectively applied to the 
bearing surface of the spring shackle. 

CASING HOOK.—P. S. Brooks, Jr., Sewa- 
nee, Tenn. The invention has for its object to 
provide mechanism of the character specified, 
by means of which an old casing or a number 
of pieces of casing may be firmly secured on 
the outside of a worn tire to permit the worn 
tire and the worn casing sections to be utilized. 
The device comprises a yoke-shaped body 
adapted to fit about the felly and double 
hooked arms extending radially of the felly to 
hold the casing. 

SPRING SUSPENSION 
TACHMENT FOR THE WHEELS OF MO- 
TORCYCLE SIDE CARS.—H. CHRISTIANSEN, 
77 Raadhusplads, Copenhagen, Denmark. The 
invention relates to a wheel or wheels for use 
with a side car connected with a motorcycle. 
An important object is to provide a wheel 
mounting whereby suitable springs may be 
connected and whereby the wheel or wheels of 
the side car are free to turn in steering op- 
eration. 


PIVOTAL  AT- 





We wish to call attention to the fact that 
we are in a position to render competent serv- 
ices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 


of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor. 

We also have associates throughout the 


world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States, 

MUNN & CO., Solicitors of Patents 
Woolworth Building, NEW YORE 
Tower Building, CHICAGO, ILL. 
Scientific American Bldg., WASHINGTON, D. C. 
SAN FRANCISCO, CAL. 
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Railroad Accidents and How They 
Work 


(Continued from page 241) 





is taken by the 887 crossing accidents, 
which mana,cl to do away with the lives 
of 375 peo} It is clear enough that 


OUR architect may not be busy now—but 
about the surest way of getting killed by in a few months he will be! Start him now 


a train is to my on the track and let on the plans for your next building, and get the 
it hit you—that this is much surer, even, . . : 

than to be aboard a train that gets vio Se at portance gst ses 

lently spilled off the right of way by im- U And remember that modern daylighting and 


oe = fanaa 
some =o 
e5BebSs: 


ac ith another train. The collision, ° ° ° ‘ 
the a llaaiggylbver eee igee oe ei tigg y. natural ventilation involve far more than merely 


however, maintains third place, with a e , 
by ‘6 ” 
an death roll of 67. Next to it stands the so many Square feet” of sash and ventilators. 
ya derailment, accountable for 42 deaths in | Qa The basic design of the building itself is more 


the period discussed ; and 35 people were than likely to be involved. 




































ont killed because they couldn't wait for the 
has ; next train or because they had no time We have had wide experience in fitting LUPTON STEEL 
ing to allow the train on which they were } SASH PRODUCTS and building plans to each other, and 
a ss . igh yee ee ee have developed certain methods by which extraordinary 
the dl in gajaon pst cin an thn coin tele results are secured. Wider floor areas, better layouts more 
is have pictured, since they cost the lives uniform and abundant air changes, and better-distributed 
= of only 8 men; and a like toll was taken light result where our recommendations are followed. 
ler by miscellaneous accidents. This service does not replace your architect or engineer ; 
On the ee gar — -_— the it merely places at his command a special experience un- 
service accident accounted for 45 per . ; 
cent of all the people 0 ge te Sma Booklets on Lupton Service matched, we believe, anywhere. 
02 the same showing as that made in fre- We have published four booklets show- We consider Lupton Service part of the obligation we 
ta quency ; the crossing accident for 39 per ing —— — 1 mastans a mr owe to users of our products, and make no charge for it. 
a cent; collisions for 7 per cent; derail- peer + 0 _  eoepearstores ¢ Ing But it will be most valuable to you if rendered while the 
~ir- egy and i espa eo ered producing buildings; (3) general manv- present lull gives time to do your needs justice. 
or per cent each, ore Oo ess ; C an- : : . a ‘ 
a gine defects and miscellaneous accidents peer A pepe + gets oe Why not send us your plans or sketches NOW for pre- 
ion somewhat under 1 per cent each. executive, architect or engineer on re- liminary suggestions ? 
pes Comparison of the two _ percentage quest. State what types of building 
showings makes it quite clear, as of interest you, DAVID LUPTON’S SONS COMPANY 
- course we rp hearings that the ~< Clearfield and Weikel Streets Philadelphie 
mud riousness of acci¢ ents is not CONSTABL. \ e Specialists in daylighting and natural-ventilation equipment 
can perhaps get a line on this by figuring for maximum production 
pe up the average number of persons killed *Chicago . New York Pittsburgh — “Boston “Cleveland 
he for ‘accidents of each sort—something nae Buffalo St. Louis Atlanta altimore 
ry which our drawings do not directly do. Canadian Manufacturers: The A. B, Ormsby Co., Ltd., Toronto 
We find that in order to represent the Warehouses tn Ghese cities. 
ad- results as whole numbers we shall have = 
or- to put them in the form of so many acci- INVE STMERENT VALUE J 
de- dents of given character per death caused. STEEL SASH PRODUCTS 
ty, On this basis, we see that ” takes 24 Lupton Pivoted Fac- Lupton Rolled Steel 
ith crossing smashes, 20 service accidents, tory Sash—Cat. Skylight —Cat. 
~ ; 32.5 collisions, 63 miscalculations with re- 10-LSS 10-Misc. 
Po i gard to the speed of moving trains, 22 ences Seer: Peed Conttanove 
f engine mishaps, 71 mischances of the un- Cat. 10-LCB Truss roofs, moni- 
; classified variety, or 118 derailments, to Lupton Steel Parti- tors, sawtooths 
es- : . tions and Doors— and sidewalls — 
en- kill one man. Cat. LSP Cat. 10-PCS 
er- - Pond Operating Device for long 
ve- Saving Coal by Reducing Power lines of Sach—Cat. 10-PCS 
ect Waste 
ich (Continued from page 245) 
a quent loss of efficiency. The board, how- a ae 
ii ' ever, furnishes an ever-present checK.| Esser Archt. The factory 
to These are only a few instances showing | where ‘‘Footfitter’’ Shoes are 
ed, the value of the device. ,made. Lupton Counterbal- 
ber And the beauty of the scheme is that | anced Sash in walls: Pond 
on the man in charge of the board will not Continuous Sash in roof. 
orn even have to watch the readings on the 
ed. instruments to keep track of things, for | 
om it is planned to have an alarm bell and | 
és : an incandescent lamp with a red bulb un- | 
der each instrument, as warning signals, 
\T- which will operate when the tempera- 
[0- ture, pressure, ete., as the case may be, | 
EN, get beyond prescribed limits. | 
rhe The instruments, which have nickeled 
use cases, are mounted on a beautifully pol- 
wo" ished marble slab, six feet high by thirteen 


feet long. They record the following: 
aa Temperature of kitchen hot water; 


oer |O~day-the Sash makes the Factory.. 


tanks on roof; temperature of house hot 


ae 


























hat water; temperature of drinking water; 
ow H high pressure air system (used for tur- . 7 4 
ark bining boiler tubes, ete.); voltmeter a >| fo FE; U 
eal, (showing speed of exhaust fans on roof) ; ni r fficiency se 
hly temperature of laundry hot water; pres- 7 _" 
ent sure of house hot water; pressure of hy- f 
the draulic elevator; boiler “blow down”; L 
age high and low pressure steam returns; = 

ground-floor ventilation-air temperature; [INVESTM ENT VALUE! 1 
the boiler feed-water temperature; pressure | H  BHILADELPHIA Aa a 
ent in annex steam-heating system; outside | : Er 
un- temperature; steam pressure of boilers; | — EI 

pressure of house heating system; sewer wae XRD | STEEL SH VING 
RK water from ice machines; city water tem- | | 











LL. perature; temperature of low pressure a 2 and Factory Equipment 


oc return brine (for ice machines). In ad- 
AL. dition each of the three ice machines has 
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S. E. HENDICKRS CO., Inc. 
70 Fifth Avenue New York City 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 











W. F. & J. Barnes Co. 
Established 1872 


1999 Ruby Street 
Rockford, Ill. 


SOUTH BEND LATHES 


Fo: the Machine and Repay Shop 








9° Lathe $215.00 
11° Lathe $275.00 





Established 1906 
Free Catalog 
South Bend Lathe Works 

Masdison Sree 
yt. Bead, Ind. 
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“We Will Make It 


Anything jn a metal sfamping or Velty 
duced from any metalrand finished in 


Waterbury Button Co., Waterbury, Coan. 


wen BENDERS NEW "MODELS 





pro 








t 








American Pipe Bending 
‘s Machine to. 
Boston, fees. U. S.A. 
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32 Pearl St., 
































A.C. 60 cycle, 
single phase, 
1750 8. P.M. 
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SCIENTIFIC 


four 
erator 


instruments: steam pressure in gen- 
temperature of outgoing 
temperature of outgoing brine; 
pressure of in the generator 

the board for about 
instruments. Among other 


contemplated are an_ instru- 


coils; 
water; 
ainmonia 

There is 
a dozen 


room on 
more 


additions 


ment for measuring the velocity of the 
wind, which will be valuable in prevent- | 
ing damage to flags, ete. 


Keeping Check on Gas Burner 
Performance 
(Continued from page 245) 
this 
through 
The joint 
constituting 
unit is so 


meter air is 
the 40-cubie 
use of 
the 
that 


in pressure caused by 
permitted to 
holder 


devices 


flow 
foot gas these 


lubora 
the air 


various 


tory-test effective 


and gas enter the burner at such uniform 
pressure that fluctuations thereof in the 
burner are less than one-thousandth of 
an inch of water pressure 

The top of the box, shown at the right 
in the foreground of the illustration, is 
left open and the burners operate in a 
normal fashion The pressure in the 
burner is indicated by a very sensitive 
slope U-gage, xylene being used in this 






pressure-recording instrument, Minimiz 
ing the hazards that otherwise might be 
caused by explosions in the box attributa- 
ble to the harnessing of a combustible 
mixture, a piece of oil paper is pasted on 
one side of this box, This answers the de 
mands for an adequate explosive head. 


this Government bureau 
enabled to indicate to industrial 


Ultimately, 
should be 


as well as domestic appliance manufac- 
turers scientific methods of procedure in | 
|} designing gas-appliance apparatus. To | 
minimize gas consumption by one-half 
may appear as a fantastic dream, but a 


Standards 
not a re- 


scientist of the Bureau of 
thinks that an ambition is 
accomplishment. 


by a 


such 


mote 


Phosphates New Process 


(Continued from page 245) 
| . . 
| costly losses are entailed in divorcing the 
. 
impurities from the phosphate material, 





finely divided particles to waste. It 
is twice 


with 


going 
is computed that the wastage as 
marketed, 
skill yet failing in 
dividing line 
tween the phosphate and these impu 
Although the commercial practicability 
of producing phosphoric acid from mine- 
this new 
established, the Government au 
thorities are inclined to be prophetic as to 
the Material in the 
Florida as it occurs 

composition which is 
adapted to this fur- 
nace tre Furthermore, instead 
essitating enrichment by supplement- 
gher grade phosphate much of it 
brought to the desired composi- 
the addition of silica or sand, of 
there is throughout 


volume 
chemical 
draw a 


great the 
chanical 


efforts to 


me- 


and 


be 


its 


rities, 


run phosphates by process has 


not been 
maturity of plans, 
hard-rock regions of 
in the has a 
to be 


mines 
sid admirably 
‘autment, 
oft me 
ing of hi 
must be 
tion by 
which abundance 
phosphate mining 


anu 
area, 


the 


If the new process can eliminate the 
}costiy operation of washing and screen- 
ing plants, coupled with the possibility 


of prolonging the life of the phosphate de- 
the additional involved in 
the preparation of the 
instead of acid 


posits, expense 
and 


sulfuric 


briquets use 


of fuel oil as a 
ll other 


reagent Will 


than offset 
to the 
product gives. an ad- 
the expense of longer 
ordinary phosphoric 
only 16 to 18 
soluble phosphoric acid. 


<0 more 


by 


) claims, 


‘cording 
the 
standing 


the 


advantages At 
concentration of 
vantage of 
shipments than 

contains from 
per the 
Combine this concentrated phosphoric acid 


acid, which 


cent of 





with ammonia and potash and the high- 
est grade of fertilizers is the result, so say 
the Government experts, 


s Superpower Zone 
“ 246 ) 


| Canada’s 


(Continued from page 


every community, large or small, 


| tional only upon its being prepared to 


| 


AMERICAN 


make a contract with the Commission and! 
to assume the liability that accures on 
account of such an undertaking. There 
is no discrimination. The small user buys 
electricity at the same price charged the 
large consumer; and there is a standard 
rate in each locality agreeable to the cir- 
cumstances that control there. The domi- 
nating purpose of the Commission is that 
there shall be an equality of right to 
power in all areas within range of the 
current generated in any of its plants. 
rhe longest transmission distance now 
spanned by the Ontario Hydroelectric 
system is 250 miles from Niagara to 
Windsor, just across the boundary river 
from Detroit. The of Windsor 
pay 40 per cent less for their energizing 
current than the citizens of the far larger 
Michigan municipality. 

The territory over which power is now 
transmitted by the Commission extends 
from the Ottawa Valley on the east to 
the Detroit River on the west, and from 
the shores of Lake Erie and Lake Ontario 
on the south to the regions north of Lake 
Superior. The latter district, however, is 
disassociated from the principal field of 
The desire of the Commission 
has been to extend the convenience and the 
stimulating productive effect of 
tricity wherever possible, and to this end 
the farm dwellers are being brought more 
and within reach of hydroelectric 
power sources, 

As is well known, when the general load 
increases the cost of delivery of current 
diminishes; and on this account the 
heavier charges for wages and materials | 
since the war have been more than coun- 
terbalanced., In some the credit 
the communities show sinking 
funds nearly equal to the original expendi- 
tures for the local plants, and by reason 
of this it will be possible to extinguish in 
fifteen years or less debts that were only 
expected to be wiped out in thirty years. | 
Aguin, where circumstances call for it, 
the surplusses are being reinvested in bet- 
tering or enlarging existing equipment. 
The City of London, in 1917, after paying 
all charges and keeping its powerhouse, 
ete., in first-class condition, had a surplus 
of $76,000 an initial investment of | 
$750,000. Because of extensions and im- 
provements this bustling Ontario munici- 
pality has a plant today valued at $1,200,- 
0, Over a third of this installation is 
now free of sinking fund and interest 
charges and is subject only to mainte- 

and operating expenses, 
the earlier days of hydroelectric de- 
velopment in Ontario, the Commission 
bought all its supplies from dealers and | 
manufacturers, but its operations 
panded the organization found it 
dient and more economical to obtain its 
lamps and other equipment in large 
quantities and then to provide the munici- 
palities from this stock, thus enabling the 
to get these things more 


people 


service, 


elec- 


more 


cases 


sheets of 





on 


nance 
In 


as exX-} 


expe- 


consumers 
cheaply. 
Perhaps a financial summary will give 
a more complete idea of what has been 
achieved in Ontario through this pooling 
of the public interests for the promotion 
of a wider employment of hydroelectric 
energy. ‘The installations owned by the 
Commission, and by which it serves a mul- 


| tiplicity of communities with power and | 


condi- | 


| 


light, represent a cash value of $56,925,- | 
000. This includes the ertswhile privately | 
held Ontario Power Company's works. 
The equipment belonging to the various 


constituent municipalities under the di- 
rection of the Commission is worth $24,- 
298,870, making a total of $81,221,870. 
The administration offices and the build- 
ings for other purposes could not be re- 
placed for than $1,500,000. The to- 
tal cost of the Niagara power development 
is $15,000,000. If, to these fixed 
be added the value of materials and sup- | 


less 


assets, 


plies on hand, securities, interest-bear- | 
ing investments, sinking fund deposits, | 


ete., the combined monetary strength of} 
the Commission can be put at $106,000,000. | 
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PATENTS 


be YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn &«& 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 

All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many eases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book cn Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 


Contains Patent Office Notes, Decisions of 
interest to inventors—and particulars of re- 
cently patented inventions. 


MUNN & CoO., 

Woolworth Building, 

Tower Building, 

Scientific American Building, 
- Hobart Building, 


=a WAMU UL 


Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one 
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NEW YORK 
CHICAGO, ILL. 
WASHINGTON, D.C 
SAN FRANCISCO, CAL 
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BORE” camenttenqu ticks ane ne winasead 
Scientific American Monthly (established 
1876) one YORE ons vccssveccece . . $7.00 


Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 
Foreign Postage 
Scientific American $1.50 per 
Scientific American Monthly 

ditional. 


year additional. 
72c per year ad- 


Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Monthly 36c per year addi- 
tional 
The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 
postal or express money order, bank 
draft or check. 


Remit by 


Classified Advertisements 


Advertising in this column is $1.00 a line. 


No less than five nor more than 12 lines 
accepted, Count seven, words to the line. All 
orders | must be accompanied by a remittance. 


CONTROLLING INTEREST FOR SALE 
FIRE PREVENTION DEVICE. Scientific triumph 
approved by the highest authorities. Operation infal- 
lible at any temperature. The field is practically un- 
lin.ited. (No experiment.) On the market. Factory in 
operation. Full particulars and interview. Reason for 
selling, failing health. Address Box 126, Scientific 
American. 


BUSINESS OPPORTUNITY 
SUBSTANTIAL manufacturing corporation wants 
capable men to establish branch and manage salesmen, 
$300 to $2000 necessary. Will allow expenses to Balti- 
more as explained. Address, Mr. Clemmer, 603 N, 
Eutaw St, Baltimore, Md. 


FOR SALE 
UNITED STATES, Canadian and Foreign Patent 
Rights on noncorrosive metallic washboard. Board may 
be taken apart for cleaning or packing; is adaptable te 
mauy uses. Made in large und small sizes. Special ma- 
chinery has been constructed and board is now being 
manufactured. Address Box 125, Scientific American, 


par INCOR PORATION IN ARIZONA 


COMPLETED in 1 day. Auy capitalization, least cost, 
greatest advantages. Transact business anywhere, 
Laws, By-Laws and forms free, Stoddard Incorporat 
ing Co., 8G, Phoenix, Ariz. 
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: ty tolife.. It takes stand- 
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$1. Blank Cartridges .22 cal., shivved 
Mlinois Sporting Goods Co. Dpt 262 Box 782 Chicago 














HANDY MAN’S WORKSHOP AND 
LABORATORY 


Compiled and edited by A. Russell Bond. 
inches. Cloth. 467 pages. 
by mail, $2.40. 

A oo po of hundreds of valuable rugges- 
tions and ingenious ideas for the mechanic and 
those mechanically inclined. The suggestions are 
practical and the solutions to which they refer are 
of frequent occurrence. It may be regarded as 
the best collection of ideas of resourceful men 
published. 

SCIENTIFIC AMERICAN PUBLISHING CO. 
Woolworth Buiding New York 


6x84 
370 illustrations, $2.25; 
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Relativity and a Rotating Disk 
(Continued from page 247) 
to be either negligible or somehow com- 
pensated in the above ideal exposition. 
Existence of such strains, however, would 
leave the fundamentals of the problem 
unchanged. 

Now suppose that before the disk had 
been set in rotation, 1 made scratches on 
the the disk at the ends of 
each of the measuring rods which he has 
set out. If he uses the distance between 
each pair of adjacent scratches as his 
unit of length, the ratio of circumference 
to radius must of 
matter whether the disk is at rest or in 
This method of measurement 
Euclidean geometry 

Now the first 
hypothesis of the last paragraph to be 
true. Then when the disk is in rotation, 
the distance between two scratches along 
the observed by B, will 
agree with B’s unit of length. The con- 
traction of the special theory will be ab- 
sent. However, the measuring rods set out 
by A along the circumference of the disk 
will not quite reach from scratch to 
scratch. Obviously, the disk may be 
made of the same material as the measur- 
ing The latter, not being under 
constraint, have contracted as compared 
to the distance between scratches on the 


surface of 


necessity be 27, no 


rotation. 


gives him a 


all conditions. suppose 


periphery, as 


rods. 


edge of the disk. Hence the disk must 
be under tension around the circumfer- 
ence. If a slit is cut along a radius of 


the disk from center to edge, then when 
the disk is set into rotation this slit will 
grow into a gap which will become 
wider the greater the speed. However, 
the gap will be exceedingly small under 


any conditions realizable experimentally. 
For instance, at the edge of a disk ten 
feet in radius rotating at the prodigious 


speed of a thousand revolutions a second, 
it would have a width of about a millionth 
of an inch. 
are based on the assumption that the ra 
dius of the disk, as measured by B, is un- 
the rotation. The phenomena 
taking place if the radius should change 
can easily be worked out by the reader. 


These conclusions, of course, 


affected by 


Examination of the problem brings out 
the important fact that the character of 
measured space is dependent on the 
method of measurement employed. One 


convention length 
a certain re- 
gion of space is non-Euclidean, while an- 
other gives the same region a Euclidean 
character, 


units of 
leads to the conclusion that 


regarding 


Watermarking Hand-Made Paper 
(Continued from page 

by the King of Italy, The Pope and were 
used by the late Theodore Roosevelt and 
Elbert Hubbard. Ex-Kaiser Wilhelm 
also used correspondence paper with his 
watermarked portrait before his downfall. 
The 


248) 


first colored watermarks were 
made in England about thirty-five years 
ago but have been carried to a greater { 


degree of perfection by the continental 
paper-makers. Each sheet is made in two 
thin layers and between them is placed 
a third layer in the form of a design in 
any color, The lettering or design is pro- 
duced by using a stencil placed over the 
mold and cut in the form of the lettering. 
AS many colors as desired can be inserted 
between the two layers of wet pulp but 
each color must be formed separately. 
The lettering so formed is only visible 
when the sheet is held to the light. Non- 
running dyes are used so the design will 
hot spread its color over the two outside 
Sheets which are white in most instances. 
Owing to the skill and time required in 
making colored watermarks they are used 
only in the most expensive and elaborate 
papers. 


There is not much similarity between a 
watermarked paper produced on a hand- 
mold and one made by the dandy-roll of 
& paper machine. In the former the wet 
pulp lays over the design on the mold | 
during the entire making of the sheet 
of paper, while in a machine-made 





| 
under | 


SCIENTIFIC 


| sheet the mark is pressed into the wet 
| pulp from above after the sheet in the | 
wet state has been completely formed. | 

For making a watermark in machine- | 


made paper the design is soldered to a] 
large skeleton roll the width of 
the paper-machine and is called a “dandy- | 
roll.” This eylinder, supported at each |} 
end by an axle, revolves upon the surface 
of the pulp and imparts to the 
pulp the design attached to its 
as well as the laid lines of 
roll is composed. 


brass 


fibrous 
surface 
which the 
Therefore all 
laid papers made on a paper-machine are 
an imitation of the laid lines of a hand- | 
mold as the natural finish of a machine- | 
| made sheet of paper is wove. { 
It is the pulp laying constantly over | 
the watermark design on the surface of 
the hand-mold during the entire opera- 
tion of forming a sheet that gives it the | 
superior qualities and sharpness of line. | 
In this way the pulp is held in different | 
thicknesses to conform to the applied | 
wire watermark while in the dandy-roll 
watermark of the paper-machine the de- 
sign or form is simply pressed into the 
wet sheet from above which pushes the 
fibers and therefore a sharp and 
distinct watermark, like the mark in a 
sheet of hand-made paper, is not possible. 


skeleton 


aside 


Putting Rejected Oranges to Work 
(Continued from page 250) 

From the filter the juice is conveyed in 
glass-lined the cooking depart- 
ment where it is mixed with a uniform 
quantity of sugar, and the individual lots 


pipes to 


are cooked to a uniform consistency by 
expert women cooks. A smail part of the 
very best fruit is selected and choice 


strips of peel are taken off from the cen- 
ter of the fruit and run through a 
cial device known as a shredding machine, 
which chops the strips of peel into very 
fine shred, This raw shred is then put in 
cooker and cooked until it be 
very tender. The water is then 
pressed off and the dry cooked shred is 
added to the marmalade before it reaches 
the finished point, and this shred adds the 
flavor of the peel as well as gives a deli 
cate body to the finished marmalade. 


spe- 


a steam 


comes 


After the pans of marmalade have 
reached the finishing point they are im 
mediately removed from the cooking 


table and the marmalade is emptied into 


a large enameled tank, which supplies 
the filling machine. On one side of the 


filling machine is the glass washing ma- 
chine, where the empty glass is carried 
through a bath of hot water and live 
steam, and delivered to the filling ma- 
chine sterile and dry for immediate filling. 

After leaving the filling machine the 
glass is passed over an inspection table, 
where each glass is candled by a woman 
inspector, and at this point any jars con- 
taining thick or 
discolorations 


scorched shred or other 
removed, and the in 
spector places on the glasses, that pass 
inspection, the cap. The and cap 
are taken off the belt by the capping ma 
chine operator and the caps are automiut 
ically sealed down after a 25-inch vacuum 
has been exhausted under it. 

From the capping machine the glass is 
conveyed to the labeling machine, where 
the labels are put on mechanically, and 
from the labeling machine the packages 
are conveyed to the packing table, where 
they are packed and prepared for ship- 
ment. 

Cull lemons are utilized, principally, in 
the manufacture of citric acid, although 
orange and lemon oils are extracted from 
the peel and used for food and medicinal ! 
purposes. In 1919 the Exchange Orange 
Products Company handled 13,000 tons of 
lemons not suitable for Eastern shipment. 
Practically all of this quantity of fruit 
was converted into citric acid and citrate 


glass 


| of lime in the company’s own plants. 


Unmarketable lemons, arriving by car- 
loads, are unloaded by means of belt, 
conveyor and carrted into the plant. The | 
lemons are run through three different | 
power presses in order to extract all pos- 
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Are Found Wherever Lathes Are Used 


Schools and Colleges use them for instruction purposes; Automobile 

anufacturers, Makers of Small Tools (who require work of minute 
accuracy), Machine Shops large and small, many other industries, 
even hotels and department stores, are using Monarch Lathes with 
universal satisfaction. 


Monarch Lathes are built with all the latest improvements and many 
exclusive features, in many sizes to meet all lathe work requirements 
—the small shop handling only light work, or the largest shop or 
plant where the heaviest work is done. 


Monarch Lathes are reasonably priced within the reach of every 
prospective purchaser. 


Write today for catalog and price list. 
Schools write for our special 
school proposition 
The Monarch Machine Tool Co. 
108 OAK STREET 


Sidney Ohio 








W. L. DOUGLAS 
racties$8.00 SHOES "ie 


and Workmanship 
Sh Ss al Sh Se (it) 
Special oes ci oes 
Hand Workmanship $] 0.00 | lish and Durable 6.00 
FOR MEN AND WOMEN 
THE STAMPED PRICE IS W. L. DOUGLAS PERSONAL GUARANTEE 
THAT THE SHOES ARE ALWAYS WORTH THE PRICE PAID FOR THEM 





: ‘are -~dY. They are the best known shoes in the 
eine tater oo world. Sold in 107 W.L.Douglas stores, 
~"W LDOUGLAS SHOES direct from the factory to you at only 
SOLD DIRECT FROM FACTORY || one profit, which guarantees to you the 

TO YOU AT ONE PROFIT best shoes that can be produced, at the 

= —==d lowest possible cost. W.L.Douglas name 

and the retail price are stamped on the 

bottom of all shoes before they leave 

the factory, which is your protection 
| against unreasonable profits. 


W. L. Douglas shoes are absolutely the 
best shoe values for the money in this 
country.They are made of the best and 
finest leathers that money can buy. 
They combine quality, style, work- 
manship and wearing qualities equal | wi jm 
to other makes selling at higher prices. 
They are the leaders inthe fashion 
centers of America. The prices are the same everywhere; 
they cost no more in San Francisco than they do in New Y ork. 
W. L. Douglas shoes are made by the highest paid, 
skilled shoemakers, under the direction and supervision 
of experienced men, all working with an honest deter- 
mination to make the best shoes for the price that 


money can buy. 
CAUTION Bema ice ths name 


and price is plainly stamped on the sole. Be careful 
to see that it has not been changed or mutilated. 
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Wi! AS PERSONAL 
GUARANTEE THAT THE 
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W. L. Douglas shoes are for sale by over 
9000 shoe dealers besides our own stores, 
If your local dealer cannot supply you, 










take no other make. rder direct from Pre 
the factory. Send for booklet telling how W. L. Douglas 3 0., 
to order shoes by mail, postaye free. 163 Spark 8t., Brockton, Mase. 
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DOUBLE SEAL RING CO. 


General Sales Office, 2335 Michigan Ave., Chicago, Ill. 
Branches in 34 Large Cities 
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for all Brazing Purposes 
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available through use of Tycos 
Instruments furnish the in- 
centive for greater effort, 
meke short cuts possible, lo- 
cate waste, serve as guides 
for planning more efficient 
production. 
Tycos catalogs, plus the advice 


of 7 s engineers 
the asking No 


yours for 
obligation 


Taylor /nstrument Companies 
Rochester, N. Y. 
$a Treo or Ste Tem 


for I 
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very Purpose ™ 
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| WELL?!"WELL 
Own a machine of your own. Cash or easy 


terms. Many styles and sizes forall purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 

















The Best Insurance 


against serious trouble developing 
from the little accidents which so often 
occur in the office and shop is the im- 
mediate application of 


‘AbsorbineJ* 


It wi!l prevent infection from scratches 
and cuts. It will reduce inflammation 
and ease pain from bruises and strains. 
A little “first-aid treatment” with Absor- 
bine, Jr. may save valuable time and the 
possible payment of liability. 
$1.25 a bottle at your druggists or post- 
paid. A ig trial bottle sent for 10c. 
. F. YOUNG, Inc. 
361 Temple p - Springfie 





ld, Mass. 




















| sible juice, from which the acid is made, | 








the refuse and pulp is removed to 
storage bins, later to be used as fertil- 
izer on the orange groves of the members. 

The juice from the press is pumped into 
large storage tanks and held until passed 
to the boilers, The juice is clarified by 
filtering and is then boiled with a 
tion of lime and chalk. 
tralizes the juice and results in the for- 
mation of calcium citrate. The calcium 
citrate is separated from the neutralized 
juice by means of a filter press, and by 
adding sulfuric acid the juice 
weak solution of citric acid, which is then 


and 


converted into a strong crude citric acid 
liquid by boiling under vacuum in a 
vacuum pan, From these vacuum pans 


the crude citric acid liquid is pumped into 
the first crystallization pans, where it 
forms, when a thick black mass. 
This mass is then redissolved and all im- 
purities taken out, and again boiled un- 
der vacuum to the point of crystallization. 
While still in liquid form it 
into shallow pans to cool, 
it appears in pure white crystals. The 
material is then transported, by means of 
dump to the centrifugal machine, 
where the crystals are thoroughly washed, 


cool, 


ears, 


dried and all impurities removed. The 
citrie acid erystals are then graded ac- 


cording to size and 
ready for shipment. 

Another product made from cull lem- 
ons is lemon oil of which the world con- 
sumes annually more than a million and 
a half pounds, and about half a million 
pounds of oil secured from orange peel- 
ings. It is hoped to supply a large share 
of the American from the by- 
products plants operated in southern Cali- 
fornia. Lemon oil made from frozen lem- 
ons was sold to a large confectioner who 
reported that the results secured with it 
were fully good as with the imported 
product previously used, and he agreed 
to take all that could be produced at the 


are packed in barrels 


demands 


as 


| experimental plant. 


| in this country 








all of the citrus oils used 
are imported from Italy, 
produced there by hand. In the 
California laboratories the problem is not 
only to produce oils of equal quality with 
the imported, 
ing the work by machinery. 
of the high wage scale in this country 


Practically 


being 


On account 
it 


solu- | 
This process neu- | 


forms a} 


is pumped | 
and when cool | 
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sound is governed at will by regulating 
the filament rheostat. Despite the em. 
ployment of an insensitive microphone, 
the device is extremely sensitive and am- 
plifies any desired sounds because of the 
amplifying properties of the vacuum 


tube. It is claimed that this device ep- 
ables persons afflicted with deafness to 
obtain better results than have hereto- 


fore been secured over the ordinary 
phone. 

No doubt Mr. Hanson will be recalled 
as the inventor of the radio cable which 
enables ships to pick their course by in- 
tercepting electromagnetic waves ema- 
nating from a submarine cable. His pres- 
ent device was developed largely through 
the facilities extended by the Volta 
Bureau of Washington, D, C. This insti- 
tution was endowed by Dr. Alexander Gra- 
ham Bell for conducting research work to 
prevent deafness and to aid those who 
are hard of hearing. 


Making Barrels Out of Paper 
(Continued from page 251) 
two halves of the mandrel draw away 
from each other, each carrying its strip 
of paper along. Thus the proper length 
of winding is obtained for the height of 
the barrel being made. After the requi- 
site number of turns have been made to 
gain thickness, the slitting wheel is 


tele- 


| thrown out of action and the paper be- 


but to devise means for do- | 


wouid be impossible to compete with Italy | 


under the hand method, and as a first step 
in doing this work mechanically a new 
machine has been invented by one 


of | 


the government chemists to peel the citrus 


fruit. 

The method of extracting 
lemon oil used in Italy, Sicily and other 
parts of southern Europe is to peel the 
fruit by hand, either cutting it in half 
crosswise and scooping out the pulp or 
by stripping off the peel in three longi- 
tudinal pieces. The peel thus secured is 
inverted and pressed over a small sponge. 
By this means the oil cells of the outer 
part of the peel are ruptured and the 
mixture of oil and other liquids is forced 
out in a tiny spray. After the sponge 
has become saturated, the contents are 
squeezed into a bowl, and the oil is event- 
ually drained off the accumulated liquid. 

Through a thorough utilization 
the fruit 
California, the industry will be stabil- 
ized and the consumer of perfect fruit will 
not have to bear the entire cost of the 
crop, for all classes 
will have a distinct value. 


Using the Vacuum Tube So That 
the Deaf May Hear 
(Continued from page 251)- 
sensitive microphone or transmitter, as 
distinguished from a highly sensitive in- 
strument which would pick up all kinds 
of parasitic sounds; a small vacuum tube, 


transformer, filament rheostat, filament 
battery consisting of a standard dry cell, 


a high-voltage battery comprising 16 cells 
with a potential of 24 volts, and a pair 
of telephone receivers. The volume of 


of all) 
grown on the citrus groves of | 


orange or! 


and grades of fruit | 


comes a single strip again, winding sev- 
eral layers on the center of the barrel, to 
form the bilge. The paper strip is then 
eut, the mandrel parts separated still 
more, and the finished barrel removed. 
The entire operation requires less than 
one minute. 

Silicate of soda, commonly called water 
glass, used as the adhesive. It sets 
quite rapidly so that the barrels are ready 
for use shortly after leaving the ma- 
chine. The paper employed is chip board 
paper, which comes in rolls. A wooden 
head may be employed to finish the barrel, 
or, if desired, special pressed steep ends 
may be used, The finished barrel is light, 
strong and clean. It is tight. However, 
as to the paper barrel not so 
cheap as the ordinary slack or tongue 
and-grooved wooden barrel, due to the 
high cost of chip board paper at present. 


is 


cost is 


There is no neater container than the 
paper barrel, and it is ready to stand the 
same kind of handling as the usual 


wooden barrel. 


Combined Tire and Caterpillar 
Tank 
(Continued from page 251) 
speeds equal to that of the motor truck. 

It will be remembered that when tanks 
were used in the great war, everything 
possible was done to secure one of their 
greatest that of surprise. But it 
was not always possible to make surprise 
attacks because of the delay in concen- 
trating the tanks, which had to be hauled 
to the concentration point either on rail- 
road cars or motor trucks. The object 
aimed at in the new tank herewith il 
lustrated is to secure greatly improved 
mobility, and it is believed that this has 
been achieved, since they can run on the 
roads on wheels, and thereby be capable 
of the quick concentration which is neces- 
sary to carry out an attack unexpected 
by the enemy. 

The war has proved that men can be 
trained more quickly than the ordnance 
material required to arm them can be 
produced, and the problem of the Ord- 


assets, 


| nance Department is to stimulate interest 





in the design and production of war 
munitions. In accordance with that pol 
icy, this particular tank is being built by 
private manufacture, in codperation with 
the Ordnance Department. Excellent 
work is being done along this line by the 
Army Ordnance Association, an org niza- 
tion of civilians and army officers whe 
were largely responsible for the produc 
tion of arms during the war. The So 
ciety of Automotive Engineers has a spe 
cial committee whose purpose is to com 
sult with the Ordnance Department. 
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Man’s Eyesight Measured That Science May Protect It 


OF all the senses given by God to man, Sight is the one 
most greatly treasured. Soundness of vision! What a 
world of varied form and color and widely-ranged activity it 
opens—yet on what supremely delicate adjustments of glass 
to eyes it oftentimes depends. Science has taught us this, 
yet not too soon for the welfare of human sight. Only a 
generation or so ago men tried on g’ sses very much as they 
try on shoes—till they found the lenses which it seemed to 
them would ‘‘do.’’ 


Today man’s eyesight is better conserved, and Optical Sci- 
ence, through Bausch & Lomb, offers to the world of the 
sight-dimmed a scientific means of adjusting glass to sight. 
Through a complete line of optical instruments they offer the 
opportunity by which defects of eyesight may definitely be 
measured and a scientific choice of glasses assured. Through 


these marvelous instruments, indeed, the very skill of the 
specialist himself is reinforced—providing for him, as they 
do, the best,means to apply that skill. So does Bausch & 
Lomb do its duty in the vital field of sight protection ‘“‘that 
eyes may see better and farther.’’ 


Is it unnatural that they should be proud to have produced 
such instruments as these, representing as they do the applica- 
tion of the blessings conferred upon the eyes of mankind by 
their own ophthalmic or eye lenses, which they have perfected 
through nearly seventy years? 

And need it be said that these ophthalmic instruments are of 
the same high refinement which characterizes our microscopes, 
projection and auadin apparatus, photographic lenses, 
binoculars and other quality products with which we have 
been serving mankind for the last half century? 


BAUSCH & LOMB OPTICAL COMPANY .. .. ROCHESTER, N. Y. 


Makers of Eyeglass and Spe-tacle Lenses, Photographic Lenses, Microscopes, Balopticons, 
Binoculars and other Optical Instruments 
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N THE world’s out-of-the-way places, where some 
means of transportation must be first to attempt 
the hard, unbroken trail, the motor truck, today, 
. assumes the burden of the task. 
Here, too, the leader’s privilege to go first, falls, as a 
well-earned heritage to—Another Federal. 


FEDERAL MOTOR TRUCK CO., DETROIT, MICH. 





One to Five Ton Capacities 


Pj 





I PO tls aye OSS | =e OE 














